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INTRODUCTION

The 7ingdom of Thailand, formerly known as Siam, is

situated in Southeast Asia and extends far south down the nar-

row tra Peninsula to kalaya (Peninsular Palaysia). It is bor-

dered to the west and north by Burma, to the northeast by Laos,

and to the southeast by Kampuchea (Cambodia). Thailand has an

area of approximately 209,411 square miles and a poulation, in

1982, of 48,490,000 people. 1 Bangkok, the nation's capital,

is the largest city with a population of 4.9 million inhabi-

tants.
2

Thailand's geography is varied, being dominated in the

central plain by the Mae Nam Chao Phraya River system. The

northeast is a dry undulating plateau, the east is bordered by

the Yekong River and delta, and the Kra Peninsula in the south

is a tropical rain forest.
3

Education in Thailand is compulsory between the ages

of 7 and 15, carrying most students through the 7th grade.

Only 83 percent of school-age children comply with the educa-

tion attendance standards in Thailand, and as a result, the

country had a 14.3 percent illiteracy rate in 1980, and a 16

percent illiteracy rate in 1983.2

Endowed with considerable natural resources, Thailand

has demonstrated impressive growth in its domestic economy.

Foreign trade and investment are an important part of the Thai

economy, and external conditions substantially infuence the

revenues of the Thai Government and the incomes of private

citizens. The per capita income in Thailand is estimated to
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be more than '785 annually. This places Thailand well into the

....n e of the developing countries. Agriculture has

been the most important economic activity with over 80 percent

of the population living in rural areas. The principal food

croP is rice, and harvests are consistently larger than domes-

tic consumption, leading to large exports each year.

The economy is managed within a free enterprise system

with government regulation exercised mainly through the banking

system. Social and economic trends include increasing urban-

ization, expansion of industrial activity at a faster rate than

agriculture, and growth in incomes in service industries.

Tmese trends are often associated with growth and industrial-

iztIon, but they have presented numerous problems for the Thai

Government. Bangkok faces housing shortages and severe pres-

sure on basic services, including water, electricity, and

transportation.
2

The mining industry accounted for $550 million or 1.5

percent of Thailand's gross national product in 1981. This

industry's share of the national income has consistently been

low for the past two decades. From an employment standpoint,

mining in Thailand represents only a very small percentage of

the nation's 23.4 million work force. 2 Table 5-1 shows the

distribution of labor in Thailand in 1981. Unlike other Far

East countries, Thailand's economic growth has not been restric-

ted by a lac , of natural resources; but because of an extremely

high dependence upon imported energy, the country has not de-

veloped its industrial base in the same magnitude as South
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'<orea, Taiwan, and the Philippines. much of this can be at-

tributed to the Indochina Conflict which lasted from the early

1960's to 1975.

Table 5-1. Distribution of Labor, 1981

Sector Percentage of Labor Force

Agriculture 76.0
Industry and Commerce 8.6
Mining and Quarrying 0.4
Services 9.0
Government 6.0

Source: Countries of the World and Their Leaders Yearbook,
U. S. State Department, et al., 1984.

GEOLOGY

The geology of Thailand is extremely varied and con-

tCins many different types of ore bodies. Late Paleozoic lime-

stones, sandstones, and shales contain mineral deposits in

veins and lodes; mostly imbedded in quartzite. Precious metals

are found in alluvial and eluvial placers, and in some lode

deposits. Granites, pegmatites, and sorted beach deposits con-

tain titanium minerals. In the west part of Thailand, replace-

ment deposits are most common, and occur along the southwest

coast. The most important deposits in Thailand occur as placer

deposits of tin, both onshore and offshore. 4  The geology of

specific minerals is discussed in more depth in the mineral

commodity analysis section of this chapter.

RESOURCE/RESERVE BASE

An accurate survey of Thailand's mineral wealth is
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essential to promote and encourage investment and development,

but to date, with the excpption of natural gas, very little

progress has been made in estimating the sizes of mineral de-

posits. A major contributing factor to the lac'7 of resource/

reserve determination is the extensive and widespread poaching

and smuggling of minerals in Thailand and the lac', of i long-

range minerals plan by the government. 5 Because of the govern-

ment's almost total inability to stop the illegal mining activ-

iti-s, few large mineral corporations are willing to invest

any money in calculating the size of reserves in Thailand. 6

Smuggling of minerals out of the country has become such a pro-

blem, and so extensive, that the government established a pro-

gram in 1977 to buy mineral- from the illegal mining operators

to reduce the loss of government revenues caused by illegal

export activities bypassing taxes and royalties.
7

GROSS NATIONAL PRODUCT

Thailand's agriculturally dominated economy has proven

to be extremely sound, allowing growth in real terms despite

oil shortages and world recessions. The Thai Government policy

is to assume responsibility for ifrastructural development,

and it will only ta'-e an equity interest in essential enter-

prises where it is necessary to attract private venture capi-

8.
tel. As a result of this policy, Thailand has supported econ-

omic growth rates as high as 9.2 percent per year, more than

all of its Southeast Asian rival countries except Singapore.
8

Thailand has paid the price for rapid growth in recent
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years, having to contend ,ith high inflation rates, reaching

-s much as 11 percent in a single year, but the inflation has

been reduced through government programs so that in 1983, it

% s below 5 percent. 9  Table 5-2 shows the trends of Thailand's

gross national product since 1963 and the value and percentage

representing the minerals and mining industries.

Table 5-2. Thailand's Gross National Product

Year GNP Minerals and Mining Percentage of GNP

1963 $3,001 45 1.5
1964 3,400 85 2.5
1965 3,800 110 2.9
1966 4,028 117 2.9
1967 4,700 80 1.7
1968 5,575 95 1.7
1969 5,929 107 1.8
1970 6,780 90 1.3
1971 6,910 114 1.6
1972 7,369 221 3.0
1973 9,328 220 1.0
1974 11,286 158 1.4
1975 14,800 170 1.2
1976 16,400 213 1.3
1977 18,000 360 2.0
1978 22,400 487 2.2
1979 26,800 678 2.4
1980 32,300 581 2.4
1981 35,272 550 1.6
1982 38,617 530 1.4

Source: Minerals Yearbook, U. S. Bureau of Mines, 1963-1982.

NATIONAL DEBT

The Thai Government has been very successful in limit-

ing the national debt until recent years, mostly by monitoring

the public and private debt and taling corrective actions when

the debt grows too rapidly. An example of such actions is the

Thai Government talking away all tax credits for short-term
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foreign loans in July 1983 because the amount of short-term

foreign loans was spiralling. This action increased corporate

expenses on a loan by 10 percent and encouraged them to secure
10

loans with repayment periods of over 2 years.

In 1983, the public and private debt in Thailand was

estimated at ; 8.3 billion in long-term loans and '2.4 billion

in short-term lPresently, the national debt is approxi-

amtely ll billion, growing mainly to cover the Thai Govern-

ment's budget deficits. The dramatic increase in oil prices

caused Thailand's international payments deficit to go from

...00 million in 1973 to $2.5 billion in 1981. To attempt to

stabilize the economy and to sustain its economic growth rates,

the Thai Government borrowed over $900 million from the Inter-

national i onetary Fund in 1981.12 Additionally, in 1982, the

Thai Government obtained its first loan from the ;orld Bank,

in the amount of $150 million. Again, the purpose of this

loan was to support the country's economic adjustment efforts,

to pay for imports, and to offset trade deficits. 1 3 Lastly,

in 1984, the Thai Government borrowed $85 million to pay the

government's budget deficit. This money was borrowed from

U. S. ban'-ing firms who are eager to lend money to Thailand.

,'ith a lower national debt than most other Asian countries,

Thailand is considered to be a favored borrower.1 1

ENERGY MIX

Historically, the population of Thailand has had ade-

quate supplies of fuel in the form of wood-charcoal, rice husk,
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and bagasse. Other energy sources existing in the 1950's were

a very large hydroelectric power potential of the Chao Phraya

.iver and smaller rivers, lignite deposits, and small oil de-

posits. After World ';ar II, the need for more electricity

grew rapidly and many industrial firms installed their own gen-

erators, mostly fueled by imported oil. The government attemp-

ted to meet domestic needs by constructing hydroelectric power

generation complexes, oil-burning power plants, and lignite-

fueled power plants. Over 70 percent of the nation's electri-

city is consumed by industry, and almost 30 percent of the

villages in the country still do not have access to electric

power. 3 Domestic energy sources include small oilfields, large

lignite deposits, and a substantial hydroelectric capacity.

Extensive, largely unevaluated oil shales are also kInown to

exist, but are uneconomical to develop. In spite of these do-

mestic energy sources, over two-thirds of all power generation

plants are fueled by imported oil.
3

Natural gas in Thailand is being developed by several

large foreign firms in joint ventures. The Thai Government

expects these natural gas ventures to improve the economy by

reducing oil imports. The government also hopes to reduce its

75 percent import-dependence posture to 46 percent by 1987. 14

ENVIRONMENTAL CONSIDERATIONS

With the expansion of the use of vehicles and trucks,

Thailand's port city of Bangkok is experiencing serious air

and water pollution. The general attitude of the population
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has been one of unconcern for the environmental impact of The

c....ry ' modernization. This attitude may prevail for a long

time because pollution in Thailand is not a problem in most of

the country. In the past few years, a strong environmentalist

group has formed in Thailand, which has become strong enough to

influence future mineral exploitation in the country.
1

In 1980, the Thai Government became concerned about the

harmful effects of tin dredging on the fishery industry in the

gulfs around the country. Three major companies were denied

permission to dredge in Patong Bay, but illegal miners and

dredgers continued to operate on a small scale, largely by

using converted fishing boats to conduct operatiQns.
7

INFRASTRUCTURE

Thailand has one of the best highway systems in South-

east Asia due to high allocations of government funds for road

construction in the past 12 years. The primary road network<

consists of 13,000 k ilometers, of which over 90 percent are

paved. Secondary road nets include over 22,000 krilometers,

many of which are impassable in the rainy season. Additionally,

Thailand has over 60,000 k.ilometers of minor, primitive roads.3

In 1982, nearly 4,000 'kilometers of expressways were either

completed, under construction, or being planned.
3

Railroads in Thailand originate in Banglrok and run to

national borders in all directions. The entire system is

state-owned, and operated by the State Railway of Thailand

Transportation Group, and is a very important transportation
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sector 'or bulk commodities and passengers. The fifth 5-year

plan (1982-1986) includes several improvements and expansions

in the railway system in Thailand.
1 5

Inland waterways have been the bacl-bone of the Thai

transportation system. An extensive network of waterways are

formed by rivers, canals, and the Chao Phraya delta, carrying

passengers, large quantities of rice, and freight. These

waterways are navigable 700 kilometers inland during the wet

season and about one-half that distance during the dry season.

The drawbac: of using the canal system for transporting freight

is that the barges are very slow, especially compared to truc's

and railways.

Bangkok is the largest port in Thailand, handling 80-90

percent of the international cargo and about 40 percent of all

coastal shipments. Other major ports include a deep sea port

at Si Racha, which uses over 3 kilometers of conveyor belts

to load and offload ships, and a large port at Sattahip, which

was a military port until 1975. About 30 smaller ports line

the coast along the Gulf of Thailand and the Andaman Sea, of

which about 50 percent are exclusively fishing ports.
3

Thailand has three international airports, located at

Bangkok in the south, and Chiang Mai and Haddyai in the north

and east, respectively. Domestic air service is available to

20 smaller cities and towns. International air service is

available primarily by the Thai Airways International (THAI)

from Bangkok and Chiang Mai to Asia, Middle East, Europe, the

United States, and Australia.
3
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!-INING, PROCESSING, AND REFINING

ining techniques in Thailand vary from extremely pri-

mitive to the most sophisticated dredging operations in the

world. ;ost i!legal offshore dredging operations are done

from converted fishing boats using cutterhead suction dredges.

Tin-bearing sand under 40 feet or more of water is suc'ced into

hoselines and into sluice boxes in the boat for initial separ-

ation. .i'ore sophisticated, licensed dredging ships, built in

Singapore, include several ships having advanced separating

techninues, and one ship alone has a capacity of separating

400,000 cubic yards of sand and cassiterite per month.7 The

typical large dredge operating in the Tongkah Harbor has a

-apacity of 600 cubic yards per hour, digging up to 117 feet

below the water surface. 5 Other minerals in Thailand are mined

in open pit mines and some bloc': cave mines. There is a wide-

spread mining organizational concern about unconventional

mining practices and almost a total lack of exploration pro-

grams. Unfortunately, these problems can only be corrected

with government involvement. With the exceptions of tin, iron

and steel, and zinc, Thailand does not refine its mineral pro-

duction output. As a result, nearly all of the country's

mineral expvrts are in the form of ore and concentrate.1
6

INTERNATIONAL TRADE

Although Thailand's export trade at the beginning of

the 1980's included a wide variety of products, eight principal

items accounted for about three-fifths of the foreign exchange
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earned through exports. These items were rice, rubber, tin,

maize, casspva products, shrimp, sugar, and clothing. Primary

and slightly processed agricultural products have continuously

dominated Thailand's exports since the opening of trade with

the T est in the mid-1950's. 3 Beginning in the 1970's. the Thai

Government modified its economic development plans to place

more emphasis on export-oriented manufacturing, and beginning

in 1971, the government actively encouraged the export of

manufactured goods through the enactment of favorable tax and

tariff measures. By the late 1970's, export diversification

w'as well under way; exporting such items as television sets,

small electrical machinery, electronics components, and other

sophisticated goods.
3

The largest trading partners with Thailand have been

Japan and the United States, with trade deficits against

Thailand since the late 1970's. Other trading partners in-

clude the European Economic Community, the 5Viddle East, and

other Asian countries. In 1982, the total imports amounted to

$8.572 billion, while exports for the same year were only

.6.955 billion.17  The 1983 trade deficit was ,3.09 billion,

nearly twice that of 1982.18

The Thai Government is actively pursuing programs to

reduce the trade deficit in the country. Present development

plans for Thailand's infant natural gas industry call for liquid

natural gas exports to absorb the entire trade deficit, and

addtionally reduce oil imports through increased domestic con-

sumption of natural gas.
1 9
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From a minerals aspect, Thailand exports more volume

and value than it imports. Tables 5-3 and 5-4 show the prin-

cipal mineral imports and exports, respectively, and trading

nartners.

PIINERAL C01 UODITY ANALYSIS

In the late 1970's and early 1980's, Thailand's mineral

industry began to grow dramatically. The most important miner-

al commodities in Thailand are tin, tungsten, lead, and tan-

talum. W*ith the lack of a developed industrial base, Thailand's

mineral industry is basically export-oriented, ma-ing the indus-

try very vulnerable to world economic conditions. In 1982, the

output of minerals, excluding natural gas, retreated mar'-edly,

owing to diminishing demand from industrial countries and a

drop in prices of Thailand's more important commodities. These

factors led to a reduction in production and, in some cases,

the temporary closing of mines.6 Even with the decline in out-

put, Thailand ran'-ed high among mark et economy countries as a

producer of tantalum, first; tin, third; fluorite, fifth;

barite, sixth; and tungsten, eighth. Thailand also produced

domestically important quantities of marl, gypsum, limestone,

cement, antimony, lead, manganese, lignite, and natural gas.
6

In addition to the currently produced minerals, Thai-

land has one of the world's largest continuous deposits of rock

salt. Large potash layers have been identified within the salt

beds and are being investigated. These are the only known

potash deposits in South and Southeast Asia, giving Thailand
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Table 5-3. Principal Mineral Imports, 1981
(Metric Tons)

Metals Quantity Tradin, Partner(s)

Aluminum 73,825 Canada

China
United States
Malaysia

Chromium 1,867 Philippines

Copper 18,228 Japan
Zambia

Gold (Troy Ounces) 12,029 United States

Iron and Steel 1 ,853,794 Japan
Italy

West Germany

Lead 13,190 Australia

Nickel 2,143 Republic of Korea

Silver (1000 Troy Ounces) 6,208 Japan

Titanium 1,557 Japan

Zinc 39,540 Australia
Canada

Non-Metals CUantity Trading Partner(s)

Asbestos 57,193 Canada
Bo tswana
Zimbabwe

Clays 17,608 United States

Fertilizers 772,522 United States
Japan
Europe

Sodium 100,013 United States
Romania
Japan

Sulfur 30,048 Canada

Talc 13,458 Republic of Korea

Mineral Fuels Quantity Tradinr Partner(s)

Coal 32,655 Other Asian Countries

Petroleum (1000 Barrels) 60,401 Saudi Arabia
Refined Petroleum

(1000 Barrels) 34,881 Other Asian Countries

Source: Minerals Yearbook, U. S. Bureau of Mi-es, 1982 Reprint.
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Table 5-4. Principal Mineral Exports, 1081
C(Metric Tons)

!:e tal s Quantity Trading Partner(s)

Antimony 5,284 European Countries

Iron and Steel 61,609 China
Iran
Hong Kong

Lead 37,590 West Germany
Japan
Netherlands

Manganese 16,920 Japan
Taiwan

Tin 31,49C Netherlands

United States

Japan

Tunsten 1,993 Netherlands
United States

New Zealand

,on-Metals .u antity Tradinp Partner(s)

Barite and Witherite 234,091 Indonesia

United States

Saudi Arabia

Clays 35,585 Other Asian Countries

Fluorspar 221,838 Japan
U.S.S.R.

Taiwan

Gypsum 216,625 Malaysia
Indonesia
Taiwan

Salt 101,482 Malaysia

Singapore

Mineral Fnels Quantity Trading Partner(s)

Lignite 9,601 Ta iwan
Refined Petroleum

(Barrels) 52,251 Other Asian Countries

Source: Minerals Yearbook, U. S. Bureau of Mines, 1982 Reprint.
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the potential of becoming a major regional supplier of K20

fertilizer.

Thailand is richly endowed with natural resources com-

pared to other Far East nations. Table 5-5 shows at a glance

the country's mineral imports, exports, production, and import

dependence of most of the common minerals. Thailand's mineral

industry has the capability of alleviating the country's finan-

cial problems, but the government is reluctant to strictly

enforce mining laws and regulations that would encourage ex-

ploration and well-organized, large-scale operations.

ENERGY MINERALS

2T- 0L77U','

Thailand is almost totally dependent upon imported

petroleum to satisfy domestic demands. Domestic production of

crude oil has been consistently below 1,000,000 barrels per

year since oil was first discovered. Presently, nearly all of

the domestic crude oil production is by the Thai Shell Explor-

ation Co., who produced over 693,000 barrels of crude oil in

1983.20 New oil discoveries in December 1982 have led to a

recent increase in domestic crude oil production. In 1983,

production in the Kamphaeng Phet Province was 5000 barrels per

day, with a proposed 17,000 barrels per day by 1985.2 1 The

Thai crude oil is low sulfur, high wax crude, making it dif-

ficult to refine, and the cost of transportation is high, all

by rail, making the end cost of domestic crude oil more ex-

pensive than imported crude oil. 2 1 Crude oil is imported into
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Table 5-5. Commodity Imports, Production, 5;orts, and

Import Dependence (Units are in M4etric Tons

Unless Otherwise Specified).
Import

Corodity Imports Production Exports Denendence

Aluminum 73,825 0 859 100

Antimony 13 2,261 5,284 0

Chromium 1,867 0 0 100

Copper 18,228 0 28 100

Gold (Troy Ounces) 12,029 0 373 100

Iron and Steel 1,853,794 779,379* 61,609 100

Lead 13,190 19,429* 37,590 0

.'a.-'nesium 36 0 26 100

Nanganese 559 7,758 16,920 0

Nickel 2,143 0 0 0

Silver (1000 Troy Ounces)
6,208 0 1,016 100

Tin 26 51,500 31,490 0

Titanium 1,557 18 12 100

Tungsten 32 2,516 1,993 0

Zinc 39,540 0 441 100

Asbestos 57,193 0 0 100

Barite/Witherite 36 318,348 234,091 0

Cement 108,532 5,609,000 55,861 0

Clays 17,608 20,0460 38,585 0

Fertilizers 772,522 4,265 1 ,763 100

Fluorspar 3,056 356,000 221,838 1

Graphite 864 630 0 88

Gypsum 250 753,433 216,625 0

Salt 345 176,100 101,482 0
Sodium 100,013 0 2 100

Sulfur 30,048 0 269 100

Talc 13,458 2-,,998 2,384 41

Coal 32,655 1,964,000 9,601 2

Petroleum (IOCO Barrels)

95,282 58,636' 52 72

"Production from imported raw materials.

Source: Minerals Yearbook, U. S. B3ureau of Mines, 1982 Reprint.
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Thriiand from Saudi Arabia, Qatar, and L]alaysia, in order of

importance.16 Nearly all of the refinery output in Thailand

is from imported crude oil. Thailand has three oil refineries

operated by the Thai Refinery Co. and the ESSO Standard Thai-

land Corp. Reserves of crude oil in Thailand have been esti-

mated to be about 30 million barrels in 1982. 1 6 Figure 5-1

shows imports, exports, and production of crude oil and re-

fined petroleum in Thailand. The 1973 oil embargo caused a

short-term decrease in oil imports, and as predicted, imports

>ave declined since 1981 as the use of heavy fuel oil to power

electric power plants and furnaces is phased out in favor of
16

the less-costly natural gas.

XCAL

Coal production in Thailand is limited to lignite, the

only type of coal found in the country. Until in the mid-

!97''s, the economic feasibility of exploiting Thailand's lig-

nite 4eposits did not attract very much attention, but with

the rise in oil prices since 1973, these lignite deposits have

taken on considerable new importance.

!<ost of the lignite mining is done for electrical power

generation at the mine sites. The Electricity Generating Au-

thority of Thailand has continuously, in the past decade, ex-

plored for new deposits and additional reserves. Indicated

lignite reserves are presently estimated to be about 1400

million tons, of which up to 650 million tons can be mined with

relatively unsophisticated mining techniques. Proven reserves
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of 78 aillion tons are located in three deposits in the Lam-

16,pang and Lamohun Provinces. Figure 5-2 shows the production

and iaaort patterns of coal in Thailand. Approximately one-

h -_f of the imports are coking coal for Thailand's steel in-

-ustry.
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Figure 5-2: Annual Production and Imports of Coal in
Thailand, 1961-1982.
Souroe: Minerals Yearbook, U. S. Bureau of

Mines.

N;=U.AL GAS

On September 12, 1981, the valves were opened at Ban

>abtaput to bring the first commercial natural gas production

ashore from Union Oil Co. of Thailand's Erawan Gasfield. Pro-

duction began after nine y7ars of development.22 The Thai

Government expects the natural gas production to continue to

increase. The governmei.t is also hoping that the completion

of a nptural gas segregation plant will trigger a string of
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aetrochemic. 1-related industries.

ratural gas in Thailand is pipelined 264 miles to shore

in the world's longest sea floor gas pipeline. Union Oil Co.

nhs h an e.-tremely difficult tas'- meeting production targets

in the ne'.z: gasfields. As a result of contractual disputes,

the Thai Government levied over k40 million in fines against

Union Oil, but has since then accepted reports that the com-

pany w~ not23
pany -'s not negligent. This was an important decision in

view of the fact that more companies are needed to fully ex-

ploit Thailand's natural gas resources. The Thai Government

has offered concessions to four large merican companies to

ea°plore for oil and natural gas, and because of both on-and

offshore discoveries, the reserves of natural gas in Thailand

have grown to over 16 trillion cubic feet. 2 4  Table 5-6 shows

the natural gas reserves in Thailand as of M.day 1983.

Table 5-6. Thailand's Natural Gas Reserves

(Trillion Cubic Feet)

Gasfield Company Involved Reserve Estimate

Erawan Gasfield Union Oil Company of Thailand 1.8
"B" Gasfield Texas Pacific Oil Company 7o2
Kaphong-Platheng Union Oil Company of Thailand 1 .3

Gasfield
Baanpot Gasfield Union Oil Company of Thailand .8
Satun Gasfield Union Oil Company of Thailand 3.2
"E" Gasfield Texas Pacific Oil Company .2
Pla-Dang Gasfield Union Oil Company of Thailand .8
Jakrawan Gasfield Union Oil Company of Thailatd 1.0
North Pla-Dang Union Oil Company of Thailand TBD

Gas field
Funan Gasfield Union Oil Company of Thailand TBD
Trat Gasfield Union Oil Company of Thailand TBD
Pakarang Gasfield Union Oil Company of Thailand TBD

TBD--Reerves to be determined.

Source: Oil and Gas Journal, May 16, 1983.
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.. ':iTALIC . :INERALS

ALU>:2xTi

Thailand is totally dependent upon imports for aluminum

rsupplies, importing metal from Canada, the United States,
Australia, and Ghana; oxides and hydroxides are imported from

ChInL and Japan; and ore and concentrate from i.Lalaysia, Canada,

'w 16and China; all in order of importance. Figure 5-3 shows im-

port trends of aluminum in Thailand. Of particular importance

is the large increase in imports of metal in the early 1970's,

and a slump in 1974-1976, because of vorld energy problems.
22
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Source: Klnezale Yearbook, U. S. Dom of Mine.

ANT IMIONY

Stibnite, the source mineral of antimony, occurs in

Thailand as brecciated, irregular, and lenticular shoots in
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dar- gray nuartzite, in limestones, sandstones, and shales of

late 7aleozoic age. These deposits are commonly associated

4'.1ith nearby porphyry intrusions.

Antimony is an important export commodity in Thailand,

found in many parts of the country. It is mined in small-

scale operations that are highly sensitive to price changes.

..h-n the price falls too low, the diggings simply close down

until the price recovers. Because of large price fluctuations

over the past 10 years, and the weak, unstable mar':et condi-

tions, many mine owners are reluctant to make capital invest-

ments necessary to modernize their mines. As a result, much

o' the antimony in Thailand is mined using manual labor and

production has been declining.2 6 Figure 5-4 shows production

and exports of antimony in Thailand. The country produces

about one-fifth of the world's output, and the majority of the

exports are in the form of ore and concentrate. The two major

increases in production; 1964 and 1973, are the result of new

mines being opened.
2 7

CIH O IUq

Thailand must import all of its chromium to satisfy

domestiv demand. Domestic production of chromium was adequate

to meet demands only until 1974, and since that year, the low-

grade, small-scale chromite mining operations have become un-

economical and were closed dovm completely by 1979.27 Figure

5-5 shows the chromium import and export patterns in Thailand.

Particularly noteworthy is the "1974 break" affecting production.
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Thailand has copper deposits in the form of chalcopy-

rite, chalcosite, azurite, malachite, cuprite, and native cop-

per, but because of low grades, all of the country's copper

supplips -rc imported, mainly from the United States, other

27 -.Asian countries, and Africa. Figure 5-6 shows the import

pattern of copper in Thailand.
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Souret Mineral. Yearbook, U. S. ,oarn of Mines.

TUNG STEN

Tungsten occurs in Thailand as a byproduct of tin pla-

cer deposits, both on-and offshore. Wolfraimite, the base mine-

ral, also occurs in fissure veins, stockworks, and pegmatities

carrying both wolframite and cassiterite. These deposits are

closely associated with granites. Scheelite occurs in northern
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'h.iland and ferberite and huebnerite occur in the south.

'hailanc has 16 tungsten mines and 166 tin-tungsten placer
S 25

min-s. Figure 5-7 shows the production and exports of tung-

stn in Thailand.
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Fi ure 5-7t Aimal Production and Exports of Tungsten In
Thailand, 191-1982.
souree: Minerals Yearbook, U. S. areom of

:.:ost of the tungsten mining in Thailand is done by il-

legal miners, dredgers, and smugglers, so the production sta-
6

tistics are probably lower than actual output. Stora Kopper-

bergs Bergslangs AB, a Swedish mining company has a 45 percent

interest in Thailand's largest tungsten mine, an open pit mine

designed to produce over 430 tons of tungsten metal per year.

Production and exports of tungsten have been declining in re-

cent years because of depressed prices, a high fixed royalty,

increased operating costs, the closing of several mines, and
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,clining ore grades in the northern deposits.1
6

Thailand i 100 percent import-dependent for nickel

supplies, importing most of them as metals from the Republic

o: 'orca, -:urooe, and Australia.2 7 Figure 5-8 shc.,s the import

pattern of nickel in Thailand.
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Figars 5-8: Annual Nickel Import.s I Thailand. ioli-io82.
Souarce: Minerals Yearbook, V. 3S. Bureau of

mines.

.AINGAI '_ES

.anganese occurs in Thailand as sedimentary deposits

containing lqached manganiferous sediments, concentrating the

nganese through natural processes. l,'anganese oxides contain

as much as 46 percent manganese, and occur as beach deposits on

4the southwest coast. frost of the manganese output in Thailand
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S:ported as ore and concentrate, and much of the domestic

conumrption in Thailand is used in dry cell battery manufactur-

nin b,, sveral dry cell companies. Figure 5-9 shows the pro-

c uction, imrport, and export patterns of manganese in Thailand.

_he closc relationship between production, which comes from 11

s, and exports indicates the fact that nearly all of Thai-

lan.'s production is for export.
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ION AD STBEL

Thailand has low-grade iron laterites that are wide-

spread throughout the country, forming surficial blankets on

many bedrocks associated with contact metamorphic deposits

w;hrre igneous rocks have intruded calcareous sediments. U"ost

of these deposits contain magnetite. 4

The Thai steel industry has really never progressed
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past infant stages. Plans for major new steelma'ing facilities

have been intensely debated for several years. The basic pro-

bl_ .hs w what -in! of facility would be economically vi-

able in a country that has no knovm favorable iron ores, no

c:-' ing coal, high energy costs, and enthusiastic environmental

grouprs, seemingly capable of stalling any plan not meeting

their approval. 2 7 As a result, plans for expanding the exist-

ing steel industry have been scrapped. The steelmaking ind s-

try in Thailand is in the hands of seven electric-furnace-

based plants, operated by United States Steel, Bangkok Iron

an" Steel Wor'-s Ltd., Siam Iron and Steel Co., and Bangkok Iron

and Steel Co. Figure 5-10 shows production, imports, and

exports of iron and steel in Thailand. The steelmakers have

becn suffering large monetary losses because of depressed de-

mani and fierce price competition, and have been operating at

only 4.0 percent capacity since 1981.16

TI!N

Thailand is the fourth largest tin producer in the

world, having the third largest of all reserves. Tin is found

in granite-bearing mountain ranges all over the country, and

is mined in 32 lode mines and widespread placer deposits, ac-

counting for over 90 percent of all of the tin produced in the

country.2 9 Tin, occuring as placer deposits, both on-and off-

shore, is the most important mineral produced in Thailand, in

terms of employment, tax revenue, and foreign exchange earnings.

Tin accounts for approximately 90 percent of the non-fuel
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mineral royalty paid to the Thai Government and over 80 percent

of mineral eyoort earnings. 1980 was the peak year for tin

production and exports, leading to payments of !165 million in

royalties and exports valued at over 3585 million.
7
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Figure 5-10: Annual Producti.on, Imports, and Exports of
Iron and Steel in T aland, 1961-1982.
Sources Minerals Yearbook, U. S. nrenmi of

Mines.

Tin has been used in Thailand since 200 A. D. in bronze

Buddhist images. The major wordings of tin are along the south-

ern prninsuln where it is found in onshore alluvial deposits,

in situ weathered and disintegrated formations, river bees, and

in offshore deposits along the coast. 3 Cassiterite, in placer

deposits, occurs as free grains, fairly coarse-grain'd up to

3 millimeters in diameter. 1rocessing this ore requires no

crushing or grinding, and gravity segregation methods yield
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Sr.-r
y -, te2. The mineral is mined using dredges and

ore Scre-ned on the dredge to one-half inch size, then

e to jis producing one percent tin. Further jigging

'd z 20 7rercent tin concentrate. The recovery rate is 95

--rcent on the more sophisticated dredges, but is considerably

lc"er on the majority of Thailand's tin dredgers. Lode ores

rea-uirr fin7 grinding because the cassiterite is associated

w.ith oth-r minerals. Then the tin is extracted using gravity

methods. T~ecovery by flotation is gradually replacing gravity

me..hods in large-scale operations.3 0

Tin production in Thailand has been declining because

of depressed demand in most industrialized countries, reduced

e:.-Port prices, -and the sale of tin from the United States'

stratpgic stoc',pile. To encourage tin producers to continue

-roduction, the Thai Government has established its ovm buffer

ztockrile and reduced tin royalties to 13 cents per pound.

nut, as more of tne rich offshore deposits become depleted,

mining ey-ploration will have to be stepped up and mining new

areas will caus- conflicts with environmentalists.1 6 Figure

5-11 show's production and export trends of tin in Thailand,

showing that nearly all production of ore and metal is for ex-

port. Tin smelting is now permitted in Thailand by the Thai

Government, but before September 1977, the Thai Smelting and

7hefining Co. maintained a foreign-owmed monopoly on all tin

smelting in the country.2 7
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Fire 5-11: Annual Production and Exports of Tin in Thailand,
1961-1982.
Source: Minerals Yearbook, U. S. Bureau of Mines.

XOL-U.'U AND TNJTALU..

High prices cf tantalum and columbium in 1979 triggered

the processing of tin smelter slag to extract these metals.

Dy 1981, tantalum was the second biggest foreign exchange earn-

er in the Thai mineral industry, accounting for a major portion

of the world's output.7

Construction of Thailand's first tantalum and columbium

processing plant was financed by the World Bank in 1982.

Groundbreaking for the plant began immediately, but because of

delays, it will not be completed until 1986. When completed,

Thailand will be able to earn more foreign exchange by export-

ing higher value ferrotantalum, tantalum, and columbium oxides.

Figure 5-12 shows the production and export patterns of tanta-

lum and columbium in Thailand.
1 6
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Fi..re 5-12: An&al Production and Exports of Columbium and
Tnt aum Ores and ooncentrates in Thailand,

1961-1982.
Source: Minerals Yearbook, U. S. Bureau of

Mings.

Lead occurs, with zinc, in small veins in replacement

ae"os-ts in northern Thailand and in veins in the west, which

are most promising economically. A major lead-zinc deposit _

--!so located in southern Thailnnd, in the center of a tungsten-

tin lode, near the ..alaysian border.

roduction of lead in Thailand has not been a signifi-

cpant indlustr:7 until very recently. '.ost exports were ore and

concentrate, and most imports were unwrought lead. In 1978, a

lead depos't was developed west of Bangkok, leading to the

construction of a beneficiation plant. Since then, lead pro-

duction and eyports have greatly increased, owing almost all

of the increase to the new facility.2 6 Figure 5-13 shows the

import, export, and production trends of lead in Thailand.
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ripre 5.13t Annual Production, luporta, and IUports of
Load in Thailand, 1961-1982.
Source- Kinral. Yearbook, U1. S. Bu1reau of

mines.

.owellite and molybdenite occur as accessory minerals

r'ssociatei, '-.ith tin-tungsten veins. 4Thailand does not report

'rv roduction of molybdenum and imrnort statistics indicate

thc~t only small amounts (less than one ton per year) are impor-

t 'd3. 7  it is Dossible that Thailand extracts molybdenum as a

bynroduct of tin and tungsten.

Thailand is 100 percent import-dependent for mercury

supp.lies, importing them from China, Japan, and West Germany.2

F;igure 5-14~ show.'s the import pattern of mercury in Thailand.

m Tm NI

Thailand imports nearly all of its titanium for use in

pigments. ilmenite extraction from tin smelting slag accounts

for 60-oo percent of domestic production. Ilmenite is found in
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i -_ c socia 'Le .'.ith cassiterite, occuring in granites,

rm-.it ns, 2d veins. Also some sorted beach deposits contain

;.c -uch s L3-50 pprcent ilmenite. Figure 5-15 shows produc-

tion n-- imz.ort patterns of -itanium in Thailand.
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Figure 5-14: Anmal. Imports of Morculry in Thaland, 1961-1982.
Source: Minerals Yearbook, U. S. Bureau of Mines.
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Mines.
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Thailand has traditionally been dependent upon imports

for most of its zinc renuirements, but in 1974, a large zinc

deocsit, discovered in the late 1960's, was developed, enabling

th rThai inc Ltd., a subsidiary of' New Jersey Zinc Co., to

-roduce over 143,000 tons of zinc ore, assaying out to 23 per-

c~n. zinc. Total reserves of this zinc deposit were estimated

27to be 3.5 million tons. Approximately one-half of the zinc

s e:norted as concentrate to New Jersey Zinc's processing

plant in iennsylvania, but in 1978, all shipments of zinc con-

centrate to the United States were suspended, awaiting the ap-

Luroval of a zinc refinery in Thailand. In 1981, a 66,000 ton-

per-yepr capacity zinc smelter was approved in northern Thai-

land. Thai investors financed 67 percent; Belgian investors,

3D percent; and Japan, 3 percent. Plant completion is set for

198L, and proven reserves in the area give it an 11 year life.

This project has been delayed many times because of government

bureaucracy. Joint venture experiences with this plant have

discouraged other overseas investors in Thailand. 3 1 Figure

3-16 shows annual production, import, and export patterns of

zinc in Thailand. When the new smelter is completed, Thai-

land's import-dependence will decrease significantly.

ZIRCON

Thailand has been a significant producer of zircon ore

and concentrate in the past as shown in Figure 5-17. In recent

years, production was low because of weac marlet prices and
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incras.. - oDrsting costs.
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Figure 5-162 Annual Procuoion, Dworta, and Exports of

Zinc in Thailand, 1961-1982.
Sorest Minerals Yearbook, U. S. Bureau of
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Figure 5-17: Annual Proauction of Zircon in Tbaland,

1961-1 982.
Sources 6inral* Yearbook, U. S. Bureau of

mines.
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?hailand imoorted a significant amount of platinum

F.rouz_ metals in the early 1970's, but since 197, imports have

been significantly lower, as show'n in Figure 5-18. The import

source of -latinum has been Japan.
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f e. 5.-18t Annual Imports of PlatJlms GroUp MetAs in
?ha±and, 1961-1982.
Sonroet Minedz i earbook, V. S. BurOu of

mines.

Thailand does not have any silver ore deposits and

imports all of its requirements. The principal source of sil-

ver is the United Kingdom. Figure 5-19 shows import and ex-

port patterns of silver in Thailand.

GOLD

Thailand does not report any reserves or production of

gold. Import statistics show that large amounts of gold were

imported in 1972 and 1978, almost all from the United States,

but no e.xplanation was provided. Figure 5-20 shows the erratic
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i-Dor n~attern of sold in Thailand.
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Flegure 5-191 Aumal Imports and ]ports of Silver In Tbailand,
1961-1982.
Sources Minerals Yearbook, U. S. Bureau of Mines.
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:e assu'ei that Cold is produced in Thailand

Sh -r i -r :-ny Cold denosits, mostly eluvial and allu-
L!.

v:ia! "iers. ivn: so ,- lode deposits.

..- ....AIC, TINERALS

7hailano is 100 percent import-dependent for asbestos

2j-li ,, obtaining them from Canada, Botswana, Zimbabwe, and

t ~ UniAe,2t-rates, in order of importance. Figure 5-21 shows

the :nrreasing import reauirements of asbestos in Thailand.
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FIgure 5-21: Anmall Imports of Asbestos in Thailand, 1961-1982.
Souro: Mineral. Yearbook, U. S. aireau of mine@.

BAIT.: AND ,ITHITL

Barite veins associated with igneous rocks and lenses

or beds of barite and witherite in sedimentary rocks occur in

the northern part of Thailand as the principal gangue mineral

in epithermal lead and copper veins. The barite of Thailand

is mill-y and massive, occuring as pure varite lenses in
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L

sari te i used irimarily by the international oil in-
u'tr 1 ing mud. +-roduction of barite in Thailand

_z- -.ry I c- drillin-md

b-an in 1070, an' is used in domestic drilling and for exports

to other doutheast Asian countries. Thailand is the principal

source of bprite to o,'theast Asia, and the level of production

an" e.-norts is dependent upon the amount of oil and gas dril-

li'n. being conducted both domestically and abroad. 27 Figure

5-22 sho.is the production and export patterns of barite in

mhil~nd, indicating a reduction of domestic drilling in 1975-

1976, and then a sudden increase in drilling beginning in 1978,
nhen netural gas was discovered in Thailand.
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Thailand is not as active in producing clay and clay

-aroductsq as -many other Far East countries are. Production,

22;Dorts, and exports have been Quite modest as shovm in Figure

--The only significant occurrence was that '-aolin clay

roduction tripoled in 1974, but had no market, so production

returned to normal levels the next year.
27
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riar. 5-231 Amal Production, isports, and Exports of Clay
and Lay Products in ftailand, 1961..4982.
Source: Minral. Yearbook, U. S. Bureau of

Mims.a

Cement production in Thailand has been steadily increa-

sing e-ery year since in the 1950's. The Thai Government,

likce other governments, dissapproves of importing low value-

per-ton commodities such as cement. Plroduction capacity ex-

pansion programs are approved whenever domestic demand cannot
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b--? --is -Ird with laii cement plants operating at capacity. 27

ith energy accounting for over 50 percent of operating

cos-ts, much em' hai *s is being placed on constructing natural

oaas p)ipelines to fuel the cement kilns. This prospect is a

rl ativoly new idea, and is expected to be implemented by 1985

or 1q36. Figure 5-2L4 shows the production, imports and ex-

horts patters of cement in Thailand.
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F uIaz 5-243 Annual Prodaction, Imortat and SwPorts of
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Mines.

Fluorite in Thailand is, in many cases, sought as a

g:, stone rather than as an industrial mineral, because of its

bright colors. Fluorite occurs in epithermal copper-lead-bar-

ite veins and as a gangue mineral in tin-tungsten veins in the

south. Large fluorite veins occur in the granite mountain

range in the west, where outcrops such as the "Gemstone Hill"

can be found, with colors ranging from green, blue, purple,
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. cs hav- b rriy" i- up 'tn incre e:

,c.- o - " Cro:iuc-no ;ni trafnsort, forcing- I cent cmr-

i:cns -o cloe, ost fluorite nroduction has been for c--

"oor, nri-rily to Jaran, but Japan's demand for fluorite has

C-en declinin-. Tn ordor to offset this, Thailand has obta.Ined

me'." m-r_-:ts for its fluorspar, and the U. 3. S. F. is now

-hpilcsnd's largest customer of both metallurgical-grade and

1sc-grade fluorite. Thailand ran-s eighth in the world in

t r:s of fluorite production, but must import fluorine chemi-

cals because of a lac- of downstream chemical industries in

th- country. Thailand is attempting to :ttract foreign firms

to build a chemical complex, to produce hydrofluoric acid and

fluorine chemicals, but unless the Thai Government removes the

,inimum production quota clause in its demands, it is unli':ely

that an investor will become interested.1 6 Figure 5-25 shows

production and export patterns of fluorspar in Thailand.

GYX'U>.I

;mall deposits of gypsum occur in northern Thailand,

but are usually contaminated with clay, raising the production

costs. Production levels of gypsum have made it sixth in min-

er-i commodity importance, but export markets have become un-

stable w%ith the fairly recent development of synthetic gypsum.

Domestic construction in the 1970's has been largely
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"c:--cnsilh .'or the su-cess in the gypsum industry. Figure

->1 sho':"s zhe production and ex-:port patterns of gypsum in
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Figre 5-25: Annual Production and Exports of Fluorspar in
Tbailandn, 1961-1982.
Souroet Minerals Yearbook, U. S. Bureau of

Mines.
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Figure 5-26 Anml Production and Expoat of 7pwm in
Thaland, 1961-1 982.
Source: Mine.ral Yearbook, U. S. Buzreau of

Mines.
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_n a bean -1.cOt ota11y dependent unon ia.;orts

-r t. __-r - i l.: A.''he the country began importing it

c i.-zjr * r ! induE-try. _n an lattemot to produce nitro-

in )i .ri r .. .-e7tic lly, the Thai Government was nego-

i ..... nin-evian consorLiu,! to construct a .590 I-

-7 lnt but n-oti-tions .,?ere terminated in 1982 beze.use

-hd : si7es could not agree on Thai natural gas prices, rate

return on he consortium's investment, and the price of the

nitrogen fertilizer when s-lling it to the Thai Government.

-hriland produces an insignific-_rt amount of phosphor-

i-:tiliaer from its domestic phosphate rock. ".uch of the

ic ' percent k2 05 and is used directly as fertilizer af-
a16

.... Crushns a,- pulverization. Thailand has reportedly

c,,-.-1 the '..orlc's first dry phosphate fertilizer production

-:ilitv. v:hich treats the phosphate with gaseous sulfur tri-

-. Thp orerating costs are said to be 30 percent lower

r, ceait-l is 60 percent less than in a conventional phos-

7hate Tlant. -igure 5-27 shows production, imports, and exports

o' ertilicer in Thailand.

7otash is expected to become the second most important

mineral in Thailand, after tin. In 1977, a Canadian research

and c;ploration firm received a contract to study rock salt,

soda ash, and potash deposits in Thailand for development.6

The study concluded that Thailand may have the world's largest

ponsh deposit. In 1979, the Thai Government appointed a com-

7ittee to investigate these deposits in the northeast part of
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Scountry. 7  .ovoth: loita:ion in -hailand is closer

. 1., =joint venture is going on between Duval Corn.

c -  , t' Unite_ .3ttes, I':A --xnloration of Australia, and .3-ia

);.nT Co. of 'hailand. 'he area needing development covers

o--r 250) square ilometers and each concessionaire will be

+o oroduce " million tons of potash per year. 3 2
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Fiar 5-27: Annual fteduction, Imports, and Eports of
Fertilizer in Thailand, 1981-1982.
Source: Minerals Yearbook, U. S. Bureas of

Kings.

DT.1ONDS, iR CIOUS, AND SzXI-PRECIOUS STONES

Gemstones such as saphires, deep red rubies, topaz,

and zircons, associated with pegmatities and schists, are mined

in shallow pits using screening and panning. These gemstones

are principally located in the southeast of Thailand. Thai-

land does not publish any production statistics of gemstones,

but trade data reveals that the country imports a considerable
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. *wor-ts ve:- lrr cuantitips, reaching over a

ilion s i 1 Figure 5-28 shows the import and

... . ,r of gemstones in Thailand.
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Figure 5-28: Aual mae ports and Exports of Diamonds and
Precious and Semi-precious Stones in Tballand,
1961-1 982.
Source: Minerals Yearbook, U. S. Bureav of

mines.

:hailand has been successful in producing sufficient

-u.ntities of sa.lt from seawater evaporation, allowing an aver-

ace of 100,000 tons of sal to be exported per year since 1963.

Th- salt situation in 7hai..and will change considerably by

196. Tn 1978, a deposit in northeast Thailand was discovered

that could be the world's largest roc: salt deposit, containing

ov'er 4.8 billion tons of roc'- salt and soda ash. Thailand's

:"sociation of Southeast Asian Nations, consisting of Thailand,



256

the Ye.ublic of the '-hilippines, >-alaysia, S5ingapore, and

.c.es... has p)repared -n approved plans for a _'380 million

roc ', lt 2nd soa ash project to be started soon. The plan

calls for a 600,000 ton-per-year rock salt plant in the north-

st a nd a 1,,00,000 to--per-year sods ash plant in the south.

Thaila~n's delivered cost of natural gas and ammonia ,will be

27 29soithcritical factor in this project. igure 5-29 shcws the

-roduction and e2port patterns of salt in Thailand.

z 1000 Metric Tons

250 PRODCTION

--- - -- EXPORTS

225

200

175

150

1 , A

\ /- '- '. '

75 I

50

25

62 64 66 88 70 72 74 76 78 -80 2

?pr'e 5-291 Annual Production and Experts of Salt in
Thailand, 1961-1982.
Souroe: i.eral yearbook, U. S. Bar.au of

mines.

SULFUR

Thailand is 100 percent import-dependent for sulfur

supplies, and procures them from Canada, the Republic of Korea,

China, and Japan. Figure 5-30 shows the import trends of
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35

30

25

20

15

'S

10 ___

5

62 64 86 68 70 72 74 76 78 80 82

Figure 5-30: Annual Importa of 9ulftr in Thailand, 1961-1982.
Source: Minerals Yearbook, U. S. Bureau of Mines.

Thailand produces modest auantities of talc, primarily

for e, port as sho,,n in Figure 5-31. -ost of the talc exports

are destined for the --eoublic of "orea and China.
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Figure 5-31: Annual Production, Imports, and Ezports of

Talc in Thaland, 1961-1982.
Source: Minerals Yearbook, U. S. Bureau of

Mines.

GCV73,1<,-ThTFT POLTCY STRATEGI2S

'hre .overnment of Thailand has been plagued with uncer-

tainty and numerous coups and overthrows. In 1976, the govern-

m-nt '..'as overthrown four times, and the country was placed

under martial law. The following three years saw two attempted

coups and one successful attempt. In 1979, political elections

.ere held, but voter turnout was so poor that the election was

latpr viewed as a silent protest by the general public.
3

In regards to mineral policy, the Thai Government has

had rigid, unbending policies, many times leading to discour-

aging foreign investment. The previous governments have a his-

tory of expropriations and cancelling concessions as they did



. .- . .........o . hcl '  by Union nor i . ro: or sn:
• 27, .v ;u - ĥ .' rc ! un: (Z hell) in 197~ 7. ": 2Otcy 'lr.z §cf r . .'

...zm .. " " __ rh :-i ventures in oftn t r.._ n:e

'.'.I-h no -.-remonts b-couse of strict demands conccrnin pro-

otrats b, ing mrd= by the Thai Government. _pecific-

a>lv. negotiations for zinc, lead, and fertiliz-r plants
S ter>~inated by foreign venture partners out of fecr

-ines similar to those levied against Union Oil o.27

R-ecently, the Thai Government embarced on a new program

.t ...iattract foreiZi investment and joint ventures. A

n-cl, established Board of Investment implements government

colicios concerning investments and determines which companies

_'-;ify for gen-rous privileges as promoted companies. Foreign

investment is not limited, except in a very few designated

activities where it is limited to 49 percent equity. Activi-

ti-s that can be 100 percent foreign-owned include agriculture,

livestoc', fishing, mining, manufacturing, and services.

The government offers the following guarantees and

concessions: guarantees against nationalization, competition

from new state ent-rprises, monopolization of sales of products,

orice controls and export restrictions, and duty-free imports

by government agencies or state enterprises. Protection

mcasur-s have been offered as follows: (1) a surcharge on

foreign products at a rate not exceeding 50 percent of the

costs of insurance and freight value for a period of not longer

thpn one year at a time; (2) a ban on imports of competitive

products; and (3) authority in the hands of the Prime kinister,
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actinT as chairman of the Board of Investment, to order J

actions or cm'- re1if measures for the benefit of promoted

orcjccts. The Thai Government has Also granted permission for

proaoted fir-_c. to bring in foreign nationals to underta'e in-

v-stmcnt fe~sibiiity studies, foreign technicians ard experts

to *:or'- on promoted activities, and to take or remitt foreign
currency abroad.3 5

in addition to investment guarantees, the Thai Govern-

2Vint has offered the following tax incentives to foreign inves-

Lors: (1) duties and business taxes on imported machinery may

be exempted or reduced by 50 percent; (2) duties and business

:;xes levied on imported raw materials and components may

be reduced -p to 90 percent for a year at a time; (3) corpor-

ate income taxes may be exempted for up to 3-8 years, with los-

ses carried forward and deducted as expenses for up to five

years; (k-) exemption of up to 5 years on withholding tax on

goodwill payments, royalties, or fees remitted abroad; and

(5) dividends derived from promoted firms are excluded from

tax:able income during the income tax holiday.35

The Thai Government has additional tax incentives -or

enterprises located in investment promotion zones. These in-

centives include: (1) a maximum reduction of 90 percent on

business taxes on the sale of products for up to 5 years; (2)

a 50 percent reduction of corporate income tax for 5 years

after the termination of the normal income tax holiday from the

date earnings began; (3) an allowance of double the cost of

transportation, electricity, and water for deduction froa



261

'.-:a -incone of unD to 25 percent of the investmont
- seost oz in'r-structural facilities for 10 years from

t:--late earnings began.
3 5

-or e:,nort-orienteC industries and investments, the

_hai 2ovcrnmant has added the following additional incentives:

(!) r:emxtion from import duties and business taxes on re-ex-

ror< items; (2) e-carption on export and business taxes; and

(') allowance to deduct from the corporate taxable income the

e.uivalent c-f 5 percent of an increase in income derived from

c::mortc over the nrevious year, excluding cost of insurance end

traa ot ion.

S-or development pitons in Thailand include upgrading

the telecommunications system, constructing e porwer transmis-

sion- st et-on at Thae "-oh, building a methanol plant, expansion

oa sort facilities at Song ' hla and Pihu-et, and constructing

another international airport at Nong Ngu Hao. 7  The govern-

ment also plans to build better, smaller-sized ports to trans-

port goods from Bangkok to other cities by ship. This is an

important project because of the frequent damage on Thailand's

raibiays by 'o-Lnunist-rebcl saboteurs.15

R f]LATIONS WITH THE UNITED STATES

Official U. S. - Thai relations date from 1883 when

the tv.o countries signed the Treaty of Amity and Commerce, the

first U. S. treaty with an Asian country. In the post ,orld

ar i era, the United States and Thailand have developed close

reletions in many fields, as reflected in several bilateral
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treaties and b t> countries' participation in many multilateral

,ctivitiec -. ' agreemrients. In 1966, the Treaty of Amity and

Economic Relations was signed, and other agreements since have

covered air transport, cotton textiles exports to the U. S.,

investment guarantees, and military and economic assistance.

Numerous programs are ongoing in Thailand, including the U. S.

Peace Corps and a U. S. M-ilitary Advisory Group. With the

termination of hostilities in 1975, and in recognition of the

increasing ability of Thailand to purchase arms with its own

resources, grant military aid was gradually decreased and was

completely eliminated in 1978.2

TAXES IN THAILAND

The Thai Government currently offers numerous tax in-

centives to its favored industries, but sudden, unexpected

changes in Thailand's tax laws have discouraged many would-be

investors and developers. Because of the history of political

instability in Thailand, tax treatment could change with little

or no warning. In 1983, the Thai Government added retroactive

tax measures to many corporations, increasing accounting costs

and causing many hard feelings. Executives of corporations

that ended up owing large tax bills were not allowed to leave

the country for any reason until their back taxes were paid.
3 6

The present mineral tax policy includes a royalty to

the government of 12.5 percent of gross sales and corporate

income taxes amounting to 50 percent of net profit before

applying incentives.
3 2
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POLICY ANALYSIS CONSIDERATIONS

In the next ten years, Thailand will face difficult.

problems in managing its resources. Population will grow and

the nation's once abundant resources will likcely continue de-

teriorating. The income gap between urban and rural inhabi-

tants is wide and will get worse. An overhaul of the govern-

ment's administrative machinery is needed. Weak political

parties and a domineering bureaucracy must be contended with.3
8

Thailand will continue striving for greater U. S. trade

and investment. The government expects that more investment

will boost the nation's annual growth rate to more than the

5 percent it is presently experiencing. Thailand's growing

need for capital has forced the present government to abandon

any type of protectionism and requires the government to sup-

port a free trade policy. Thailand's greatest asset in recent

years is the oil and natural gas discoveries, with on-and off-

shore natural gas reserves estimated to be more than 15 tril-

lion cubic feet. 39

The world recession has caused a number of potential

investors to withdraw from Thailand. Presently Japan and the

United States are the largest investors, each spending about

$28 million per year since 1980. Abrupt, sudden changes in

Thailand's government several times in the past few years has

led to political instability and a lack of confidence by many

investors. To stimulate interest, the United States sponsored

a large industrial exhibit in 1981, vith over 80 U. S. compan-

ies displaying their products, which included solar energy
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units, security devices, construction equipment, and computer
40

systems.

A heavy industrial area has been designated in the

eastern rim of the Gulf of Thailand for soda ash, sponge iron,

fertilizer, and steel plants. This designation was sought to

improve the investment climate and reduce lead times in future

projects. 4 0 The expansion and development of the eastern sea-

board presents an excellent potential for U. S. investors.

Infrastructure expansions are planned, including a deepwater

port to be built in Laem Chabang by 1987. Major industrial

projects in this area include a gas separation plant, a chemi-

cal fertilizer plant, a vinyl chloride monomer plant, a petro-

chemical complex, a soda ash plant, and another methanol pro-

ject. Light industries will include food processing, textiles,

electronics, and support industries and facilities. Other

projects include an ethylene cracking plant to saLe 250,000

tons of ethylene and 62,000 tons of propylene per year, a mil-

lion cubic meter oil storage facility, capable of docking and

loading and offloading 200,000 dead-weight-tonnage tankers,

increasing the Bangkok Oil Refinery capacity from 65,000 bar-

rels per day to 90,000 barrels per day, and to shift production

more toward benzine and diesel fuels rather than bunker oil,

and the construction of a 100,000 barrel-per-day oil refinery

in the Krabi Province in southern Thailand.
17

Thailand has emerged from the most recent world reces-

sion in an extremely favorable position. Having an abundant

reserve base, this country is a primary source of many minerals
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to other Asian and to European countries. Thailand is basically

self-supporting and has a promising future, provided its poli-

tical stability does not deteriorate as it has so often in the

past.



266

REFERENCES

1 Europa Publications Limited, The Europa Yearbook 1983, A
,orld Surve , Vol. 2 (London, England: The Stanhope
Press, 1983)

2 Frederica 7. Bunge, THAILAND: A Country Study
(.,ashington, D. C.: Foreign Area Studies, the American
University, 1981).

3 U. S. State Department, et al., Countries of the World
and Their Leaders Yearbook 1984 (Detroit: Gale Research
Company, 19b4.).

4 Glen F. Brown, et al., Geological Survey Bulletin No. 984
(Washington, D. C.: U. S. Government Printing Office,
1951).

5 George 0. Argall, Jr., "Offshore Tin Dredging in Thailand
by Divers, Buckets, and Suction Dredges," World tining,
April 1977.

6 Anon., "What's Going on in Wi.orld Mining," World Mining,
1972-1984.

7 Anon., "Worldwide Survey," World Mining, 1972-1984.

8 Anon., "Excellent Growth Record During World Slump Sug-
gests a Bright Future for the Economy and Import Market,"
Business America, July 11, 1983.

9 Anon., "Thai Inflation Rate," Wall Street Journal,
December 13, 1983, Sec. 2, p. 38e.

10 Anon., "Thailand Will Allow Fewer Tax Waivers on Short-
Term Loans," Wall Street Journal, June 23, 1983, Sec. 2,
p. 36e.

11 Peter Truell, "South Korea Seeking $500 Million, Thailand
Asl-s for $85 Million Loan," Wall Street Journal, March 6,
1984, Sec. 2, p. 38e.

12 Anon., "IMF Approves Loan Totalling $963.7 Million,"
Wall Street Journal, June 8, 1981, Sec. 2, p. 31e.



267

13 A-on., "'orld Ban' Lends "D150 Million to Thailand," 7all

Street Journal, M,7arch 5, 1982, Sec. 2, p. 34e.

i"S Sheila Daniel, "Thailand Counting on Offshore Gas Finds
to Boost Economy, Ease Trade Deficits," The Oil Daily,
:ay 18, 1982, p. 6.

15 U. S. Department of the Interior, Bureau of rines, "The
:ineral Industry of Thailand," by Gordon L. :inney,

* inerals Yearbook (Washington, D. C.: U. S. Government
,rinting Office, 1983).

17 Anon., "Thailand: Excellent Growth Record During World
Slump Suggests a Bright Future for the Economy and Import
'.ar ets," Business America, July 11, 1983.

18 Anon., "Thailand's Trade Deficit," "1all Street Journal,
."arch 6, 1984, Sec. 2, p. 39e.

19 Anon., "'ord Due on Thailand LNG Project Exports," Oil
and Gas Journal, July 26, 1982.

20 Anon., "Two Firms Pay Thai Oil Royalties," The Oil Daily,
July 25, 1983.

21 Anon., "Thailand Producing Crude Oil," Journal of
Commerce, December 22, 1982.

22 U. S. Department of the Interior, Bureau of Nines, "The
r.:ineral Industry of Thailand," by Gordon L. 'cinney,
ri.inerals Yearbook (';,ashington, D. C.: U. S. Government
Printing Office, 1981).

23 Anon., "Thai's Accept Findings of Lower Gas Reserves at
Field Run by UNOCAL," Wall Street Journal, December 15,
1983, Sec. 2, p. 35e.

24 Pra',ong Polahan, Thailand Department of f-ineral Resources,
Bang~o*, Thailand, "Shell's Oil Development, ESSO's Gas
Finds - Both Onshore - Highlight Action in Thailand,"
Oil and Gas Journal, May 16, 1983.

25 Anon., "Union to Boost Thai Gas Output," The Oil Daily,
July 11, 1983.



268

26 U. S. Department of the Interior, Bureau of M"ines, "The
.ineral Industry of Thailand," by Gordon L. -inney,
..inerals Yearboo' (W;ashington, D. C.: U. S. Government
Printing Office, 1978-79).

27 U. S. Department of the Interior, Bureau of M-ines, "The
-ineral industry of Thailand," by Gordon L. K'inney,
uinerals Yearbook (W.1ashington, D. C.: U. S. Government
Printing Office, 1963-1982).

20 Paul F. Scholla, et al Tungsten in Thailand (Bangkok:
Paul F. Scholla and Associates, July 1977).

29 Paul F. Scholla, et al., Tin Deposits in Thailand
(Eangkok: Paul F. Scholla and Associates, January 1978).

30 1non., "Tin Mining Today - Placer and Lode Mining and
Beneficiation," Uorld ,iining, February 1977.

31 Anon., "Venture in Thailand Plans Zinc Smelter Costing
-'42 ':illion," .'all Street Journal, October 27, 1981,
Sec. 2, p. 36e.

32 Keith Lorenz, "Thailand Launches Vital Five-Year Plan,"
The Journal of Commerce, July 27, 1982.

33 Anon., " 'ey Rubber Producers to Restrict Supplies in Bid
to Boost Price," all Street Journal, 1,ay 24, 1982,
Sec. 2, p. 25e.

3L Raphael Pura, "Asian Rubber Producers Apparently Fail to
Reach Accord on Plan to Curb Supplies," Wall Street
Journal, September 10, 1982, Sec. 2, p. 42e.

35 Thai Board of Investment, "THAILAND: An Open Door for
Investors," Nation's Business, September 1983.

36 Anon., "Thai Taxes on Tax Rebates Upset Foreign Firms,"
'all Street Journal, June 29, 1983, Sec. 2, p. 38e.

37 Linda Dro'er, "Thailand: Sound Economy Poised to Parti-
cipate in Any Recovery," Business America, February 21,
1983.



269

.Aeret Sila-Cn, "Thai Ponulation Swells as Reserves
-hrin ," ;all Street Journal, October 3, 1983, Sec. 2,

. . 31e.

'9 Stanley "'antrop, "Thai's Open Campaign for -lore U. S.
investors," Journal of Commerce, -,'ay 17, 1983.

C eith Lorenz, "Thailand See7s Industrial Projects to
Offset Drop in Foreisn Investment," Journal of Commerce,
July 2, 1981.



CHAIPTER SI'%:

MIIEIRAL INDUSTPY

OF

NE;:-, ZEAL3AND-

270



271.. aps-i.Geo,-rcnhic Mn i:O~ ZeC Iand

NORTH SLAI' Gisborne

Napier

'eington

SCA1%T ISUII;D

Christcnurjb

/ Wnedin 
Scae:

J\n~ey~.l0 100 200 300

Kilomleters

Source: NeW COsrnftolitan World Atlas, Rland McNally and Corpany, 2g65.



272
Man 6-2. Mineral Dirtribution in New Zealand

vSi

Feldspar

Fe

Scoal

Fe S

e

Fe
Fe

Dol omi te :Fe Bentonite

i:aotesite
Asbestos Coa

Asbestos oal1

Soulrce: "-ew Cosmorolitani I',,orld Atlas, Rand 'McNally and Company, 1965.
-:ei7 Zealand Official *Yearbool. 1983, Department of Statistics,
eliington, 1983.



273

INTRODUCTION

"ew Zealand is in the Southwest section of the Pacific

Cc-an, approximately 1000 miles southeast of Australia. This

island nation is made up of two islands, containing a total

landmass of 103,886 square miles, about the size of Colorado.

The population in 1981 was 3.176 million with an annual growth

rate of 1.2 percent. 1 73 percent of all New Zealanders live

on North Island, and the remaining 27 percent live on South

island. The largest city, Auc'kland, supports a population of

840,000 inhabitants, and the other major cities are Canterbury,

population 337,000; and Wellington, population 322,000.2

;New Zealand's mining and extractive industries do not

represent a significant portion of the national economy. In

terms of gross national product, this sector represented only

0.7 percent in 1981.2 From a labor standpoint, it represents

only 0.4 percent of the total labor force. See Table 6-1 for

New Zealand's labor distribution.
2

Table 6-1. Distribution of Labor in New Zealand, 1981

Industrial Sector Percentage of Total Labor Force

Agricul ture 10.5
Forestry 0.7
MinLng/quarryin g 0.4
Maim facturing 24.0
Utilities 1.3
Construction 6.9
Trade/Re tailers 18.2
Commu nicatione 2.7
Transportation 6.0
Finance 7.1
Services/Government 22.2

Source: Now Zealand Official Yearbook 1983, Department of
Statistics, Wellington.



Labor disputes are rare and usually short in duration.

Unemployment in New Zealand has traditionally been extremely

low and was considered non-existent until in the 1980's. In

1981, it was fixed at 4.8 percent and rising, primarily due to

" market slump in pastoral products.2 New Zealanders maintain

a very high standard of living, with a per capita gross domes-

tic product of $10,549 per year, with agriculture being the

base of this high standard of living. New Zealand is the

world's largest exporter of lamb, mutton, and dairy products,

and ranks second to Australia in wool exports. 5

Industry in New Zealand has been slowly developing,

and with the present long-term stagnation in farm product mar-

'ets and prices, economic growth in the country has been slow.

Until after .Jorld 'ar II, the objectives of the New Zealand

industrial base was to satisfy domestic consumption, but more

recently, the growing need for more foreign exchange and in-

creasing trade deficits have mandated a more export-oriented

industrial base. Most recent emphasis has been on aluminum

production, steel smelting, natural gas developments, liquid

natural gas distribution, and synthetic petroleum.

GEOLOGY

The islands of New Zealand are part of the unstable

circum-Pacific Mobile Belt, placing the country in a region

where volcanos are active and the Earth's crust is buckling

and breaking at a geologically rapid rate. Landmasses that

have been uplifted have been subject to erosion, causing thick
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accumulations of sandstones, mudstones, greywackes, and con-

glomerates, both on land and off shore. Shells and skeletons

of many sea creatures have accumulated around the islands to

form thick layers of limestone.
2

The Economic Geology Section of the New Zealand Geolo-

gical Sur-ey is responsible for the investigation of potential-

ly valuable mineral deposits in the country. The geology of

many mineral deposits has been investigated, but significant

progress began only within the past 15 years. The geology

of specific minerals is discussed in the mineral commodity

analysis section of this chapter.

RESOURCE/RESERVE BASE

The principal natural resources in New Zealand are

natural gas, iron sand, coal, and timber. Other minerals of

local irmportance are silver, aluminum, gold, copper, mercury,

molybdenum, nickel, lead, titanium, uranium, tungsten, zinc,

bentonite, dolomite, asbestos, glass sands, and sulfur.
2

Although a few statistics are available concerning the mineral

reserves in New Zealand, only coal and natural gas information

is published, mainly to attract potential investors. Resource

and reserve information is discussed, when available, in the

mineral commodity analysis section of this chapter.

GROSS NATIONAL PRODUCT

New Zealand has traditionally been considered to have

a stable economy, but in recent years, the government has been

striving to resolve serious problems: high inflation, a severe
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balance of payments deficit, labor unrest, an outflow of

skill-d worers, and budget deficits.
1  On the positive side,

the country has been able to obtain more favorable trade bal-

ances in the past few years, and to solve some of the marketing

problems in the agricultural sector, the government has con-

tracted with ceveral countries to barter beef and mutton for

imported commodities. The most successful attempt is with

!r-n, where oil is exported to New Zealand and payment is mae

with shipments of lamb and mutton to 
Iran.6

Table 6-2 shows the steady but relatively slow growth

in New Zealand's gross national product since 1963. This

country's economy was based too heavily on pastoral production

and was severely affected by the Arab oil embargos of the

1970's.

Presently, New Zealand is suffering from the most re-

cent worldwide recession and side affects of the Iran-Iraq WVar.

iool prices have gone so low that the government is buying it

and stoc':piling it. Only 60 percent of lamb and sheep slaugh-

tered in 1982 had a market. The country has begun to see the

ill-effects of being totally dependent upon a small number of

agricultural products for an economic base.7  The New Zealand

Government maintains a "think big" attitude concerning fixing

the ailing economy. A 81 billion synthetic fuel plant in a

joint venture with Mobil Oil Corp. is expected to reduce oil

imports and increase domestic production of gasoline to such

an extent that it will correct the country's economic problems.

Other ongoing ventures to diversify and stimulate the economy
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include a '500 million oil refinery expansion, a $200 million

a4 dition of a potline at the $1 billion Comalco Ltd. aluminum

smelter on South Island, an ammonia/urea plant that will use

some of the offshore natural gas, a second aluminum smelter,

and a 200 million methanol plant.
?

Table 6-2. New Zealand's Gross National Product
(Millions of Dollars)

Year GNP Minerals and Mining Percentage of GNP

1963 $3,768 56.53 1.5
1964 4,448 59.0 1.5
1965 4,884 65.78 1.3
1966 5,348 69.52 1.3
1967 5,889 58.89 1.0
1968 4,659 50.99 1.1
1969 4,841 53.25 1.1
1970 5,014 55.15 1.1
1971 6,992 76.91 1.1
1972 8,509 93.6 1.1
1973 10,077 131.0 1.3
1974 12,286 172.0 1.4
1975 10,051 176.0 1.7
1976 16,200 160.0 1.0
1977 15,419 139.7 0.9
1978 16,700 150.0 0.9
1979 17,100 159.0 0.9
1980 17,300 160.2 0.8
1981 23,400 162.0 0.7

Source: Minerals Yearbook, U. S. Bureau of Mines, 1963-1982.

NATIONAL DEBT

In the beginning of the 1970's, New Zealand's popula-

tion was among the most affluent in the western world, and

e mployment problems were non-existent. In 197;, the oil shock

damaged the economy, and since then, prices of wool, lamb,

beef, butter, cheese, casein, and milk powder haven't been

able to keep pace with rising costs to support the country's
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economy. Now unemployment is growing, reaching nearly 10

percent in December 1982, and New Zealand is worried about the

balance of payments problem. The declining prices of New

..ealand's pastoral products has created a high level of nation-

al borrowing.

In December 1982, the government debt was $4.69 bil-

lion, ecualling 22.7 percent of the gross national product.

The total public debt, including private debts equalled over

.'7.26 billion, and when all debts were combined, the national

debt of New Zealand was 157 percent of annual exports.
9

Despite the debt situation in New 'ealand, projects in the

country are being planned and will have to be built using bor-

rowed capital or foreign joint venture investments. Loans of

vast amounts of money are presently being considered by banking

consortiums from Hong Kong, Great Britain, Japan, and New

Zealand.
9

ENERGY MIX

After being devastated financially by the Arab oil

price increases, the New Zealand Government adopted development

programs to reduce the country's dependence on foreign oil im-

ports. New Zealand has ample reserves of natural gas and coal,

and thus far, limited reserves of oil, all of which when com-

bined, gives New Zealand the energy resources to greatly reduce

oil imports. New Zealand's energy is used in transportation

(40 .), industry and commerce (28 %), households (12 %), indus-

trial development projects (11 %), and international
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tran-sortation (9 .). In 1981, imported crude oil a-id licuid

natural gas accounted for over 50 percent of all energy re-

7uirements. By 1991, the government wants this figure reduced

'o percent. in 1981, natural gas supplied less than 5 per-

cent o' the nation's total energy, and by 1991, it is planned

' i c -d o o v r lp -c e r l t . I1 1
~rovidc ovor " oThe government's plans for

natural cas development is discussed below.

New [ealand has an extensive hydropower and geothermal

capacity which have not been developed to their full potential.

-able 6-3 shows the present sources of electricity generation

in :ew ,ealand and the projected distribution in 1991.

Table 6-3. New Zealand's Electrical Energ Sources

Energy Source Percent of Total (1981) Planned (1991)

Hydropower 87 72
Coal 2 8
Natural Gas 7 14
Geothermal 4 6

Source: Oil and Gas Journal, February 8, 1982.

W'ATER AVAILABILITY

Agriculture in New Zealand uses 60 percent of the

country's annual water consumption, and the remaining 40 per-

cent is approximately evenly divided between industrial and

domestic uses. Approximately 87 percent of water used in the

country is supplied by public water supply systems, with indus-

try obtaining about two-thirds of its water from its own

independent sources. 2  In 1967, the government established the

Natural ':ater and Soil Conservation Organization to manage the
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country's water supplies. This organization requires permits

---o:- any activity that initiates and/or incre4ses water con-
2.

sumption, except for household uses. 2 ater resources are

not expected to be a problem in the future in New Zealand.

ENVIRON.EENTAL CONSIDERATIONS

Public concern for the environment in New Zealand has

led to an increased awareness of pollution problems. Organiz-

ations have responded by involving the public in the decision-

making processes and by amending legislation to provide the

appropriate controls. New Zealand estiblished a Nature Con-

servation Council in 1962, and since then, various environment-

al protection organizations protect different parts of the

physical environment of the country. Areas in which powerful

environmental groups are involved include soil erosion, farm

run-off, industrial waste, domestic sewage, urban solid-waste

dicposal, and mine restoration.2 New Zealand's geographic

location is very conducive to air dispersal, and the country

does not have an air pollution problem.
2

In the past, mining and quarrying has left the land-

scape so scarred that they appeared to produce only perpetual

devastation. Now the £:inister of Energy can impose conditions

for mining licensing that he thinks are necessary to ensure

proper restoration, prior to granting a license. Local govern-

ments also have the power to enforce environmental quality.

The most pressing problems facing New Zealand's environment

at present are the erosion of soil and the over-exploitation
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of fisheries and seafood.
2

INFRASTRUCTURE

Transport in New Zealand is complicated by the geo-

graphic configuration of the country, the separation into two

main islands, the location of the main urban areas, the number

and situation of the main ports, the seasonal nature of much

of the production, and the large proportion of one-way loading

in the internal transport system. In its overseas trade, the

country is still largely dependent upon overseas shipping

companies to carry its exports to distant markets.

Being a nation that depends upon imports and exports,

New Zealand has had to adapt to technological changes which

extend through the entire transport system. Container ports

are a necessity, but because of New Zealand's debt situation,

they cannot be built. New Zealand has numerous small towns

along its coasts, but many of their ports can only accomodate

small fishing vessels. Table 6-4 lists the significant ports

in the country.

Table 6-4. Port Cities in Now Zealand

MaJor Ports Minor Ports

Auckland Christchurch Whangarei Palmerston North
Wellington Dunedin Gisborne Invercargill

Napier Lyttleton
Wanganui Port Chalmers

Source: The International Atlas, Rand McNally, 1979.

The New Zealand Railways Corporation is responsible for

a network of railways extending over 4400 kilometers, connecting
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?!nost every major population center in the country. Recent

years have seen notable progress in the development of the

rail ..ay system and cargo carrying capacity, including ultra-

mod.ern diesel and electric locomotives, transistorized traffic

control, and computerized monitoring of freight cars and other

euipment. The most recent development is a $134 million

rail electrification project on the main rail line on North

island, to be completed by 1987.10

Capital investment in New Zealand's road system ex-

ceeds that of all other transportation spending. There are

more than 96,000 '-ilometers of road and over 1.8 million motor

vehicles in the country.

New Zealand ranks high among world nations in terms of

air transport capability relative to its population size. The

state-oned Air New Zealand (domestic) and the wholly-owned

subsidiary Safe Air Ltd., the nation's air freight carrier,

are the major domestic air service operators in the country.

Table 6-5 lists the airports in New Zealand.

Table 6-5. Airports in New Zealand

Wellington* Palmerston North Blenheim
Auckland* Invercargill Napier
Dumnedin* Christchurch Cambridge

*Major International Airports.

Source: The Times Atlas of the World, Houghton
Mifflin Company, 1978.
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! PROCESniNG, LND REFINING

Traditionally, the New Zealand Government has not

71aced much emphasis on downstream processing of minerals prior

to exTpcrt, but recently with the massive trade deficits, fur-

ther processing of minerals has begun to be viewed as one way

7o cbtain more foreign exchange.

New Zealand mines minerals using several techniques.

zcsch sands are dredged and magnetically separated. Precious

metals are also dredged from river deposits as deep as 130

feet. Lode deposits and massive-sulfide lenses containing

copper, lead, zinc, gold, and silver have been mined in open

pits, and small amounts of manganese-nickel nodules have been

-ined from the surrounding sea floor, but it was not an econo-

mically profitable operation. Nodule mining in New Zealand

has been suspended.

Tost minerals are exported as ore and concentrate, but

with an energy surplus in the country, aluminum smelting capa-

cities are expected to increase. Iron beach sands are exported

as concentrates, but sufficient quantities are used in blast

furnaces to support the domestic steel industry. The mining

methods .-nd processing of specific minerals are discussed in

more detail in the mineral commodity analysis section of this

chapter.

INTERNATIONAL TRADE

New Zealand has always been heavily dependent upon

overseas trade for its development and progress. Today the
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gross national product is among the highest in the world. In

thQ early years of New Zealand's colonization, basic foodstuffs

dominated the trade industry. Now, New Zealand's expcr-s are

wool, lamb, butter, mutton, beef, veal, other dairy products,

.ood pul, paper, forestry products, and manufactured goods.

Commodities imported into New Zealand include food and live

animals, beverages and tobacco, crude raw materials, minerals

and mineral fuels, lubricants, animal and vegetable oils,

chemicals and related products, machinery and transport equip-

2ment, and manufactured goods. The principal trading partners

are Australia, the European Economic Community, the United

States, and Japan, but New Zealand also trades with the

U. S. S. R., the yLiddle East, China, the Republic of Korea, and

the countries. 2

Recent trade developments in New Zealand include a

long-term trade agreement with Australia. New Zealand has

traditionally maintained high import duties to obtain govern-

ment revenues and to discourage imports. Now about 80 percent

of -71 Trans-Tasman trade (with Australia) is duty free. New

-ealand is Australia's third largest export market and sixth

largest import source, and Australia is New Zealand's largest

two-wa i trade partner. Under the new trade agreements, all

import duties imposed on Australian products will be lifted by

New ealand offers substantial long-term trade oppor-

tunities to the United States, with plans to eliminate all
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imnort licensing requirements by 1990. In 1981, New Zealand

imorte -921.7 million of U. S. goods, and exported 2715.2

million of goods to the U. S.15  In 1982, this trade was :774.5

million of e::ports to the U. S., and $897.2 million of imports
16

from the U. 3.

7rom a minerals aspect, New Zealand has only a few

important minerals, and the economic base in the country does

not recuire large amounts of minerals, so trade is not exten-

silo in this area. Tables 6-6 and 6-7 show mineral commodity

imports and exports, respectively, and trading partners for

1981.

IN'ERAL COr.MODITY ANALYSIS

New Zealand's mineral industry remains only a modest

contributer to the island nation's economy, despite some gains

in output of both domestic crude mineral products and in the

minerpl processing sector. I1 The country is not considered

richly endowed with natural resources. Table 6-8 shows at a

glancP the country's mineral imports, exports, production, and

import dependence of most common minerals. Of particular

significance is the small quantities of many minerals, clearly

indicating the small scale of New Zealand's industrial base.
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Table 6-6. Principal Mineral Imports, 1981
(Metric Tons)

pe tal s Quantity Trading Partner(s)

Aluminum 311,529 Australia
Canada

Copper 14,340 Australia
Iron and Steel 489,405 Japan

Australia
Lead 5,763 Australia
Manganese 1,530 Australia
Silver (Troy Ounces) 767,125 Australia
Titanium 3,004 Australia
Zinc 88,746 Australia

Non-Metals Quantity Trading Partner(s)

Asbestos 5,003 Canada
Barite and Witherite 2,476 Australia
Cement 3,531 Japan
Clays 11,743 United Kingdom

United States
Fertilizers 1,097,907 United States

Canada
Gypsum 119,954 Australia
Phosphates 885,205 Christmas Island
Salt 65,104 Netherlands Antilles
Sodium 36,684 United States
Sulfur 204,339 Canada

United States
Talc 3,026 Australia

Mineral Fuels Quantity Tradinr Partner(s)

Coal 48,588 United States
Au stralia

Crude Oil (1000 Barrels) 14,032 Saudi Arabia

Indonesia
Refined Petroleum

(1000 Barrels) 205,731 Australia
Far East

Source: The Mineral Industry of New Zealand, U. S. Bureau of
Mines, 1982.
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Table 6-7. Principal Mineral Exports, 1981

(Metric Tons)

Metals Cuantity Trading Partner(s)

Aluminum 131,752 Japan
China

Copper 4,378 Au s tralia

Iron and Steel 2,924,843 Japan

Indonesia
Australia

Lead 66,149 India

United Kingdom

Zinc 60,855 Australia

Non-etals Cuantity Tradin& Partner(s)

Cement 132,710 Papua New Guinea

French Polynesia

Samoa
Clays 7,074 Japan
Fertilizers 14,653 South Pacific Island

Countries
Salt 2,652 Australia

Mineral Fuels Quantity Trading Partner(s)

Coal 204,039 Japan
Republic of Korea

Pent 70,389 Bahrain

Australia
Refined Petroleum

(Barrels) 14,720 Pacific Islands

Source: The Mineral Industry of New Zealand, U. S. Bureau of

Mines, 1982.
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Table 6-8. Commodity Imports, Production, Exports, and

Import Dependence (Units are in Metric Tons

Unless Otherwise Specified).
Import

Coerodity i Production Exmorts Dependence

AJuminum 311,529 169,600* 131,152 100

Chromium 478 0 6 100
Cobalt 10 0 0 100

Copper 14,340 0 0 100

Gold (Troy Ounces) 0 6,166 0 0

Iron and Steel 489,405 5,170,200" 2,924,843 0

Lead 5,763 7,CO* 66,149 0
;janganese 1,530 0 0 100

,olybdenurn 55 0 20 100
Nickel 280 0 367 100

Platir,. Group Metals
(Troy Ounces) 518 0 73 100

Silver (Troy Ounces) '107,125 800 104,625 100

Tir; 515 0 27 100

Titanium 3,004 0 1 100
Tu ngster 721 15 27 100

Zirc 88,746 0 60,855 100

Asbestos 5,003 0 0 100

Barite and Witherite 2,476 0 20 100

Cement 3,531 0 132,710 100

Clays 16,743 182,000 7,074 0

Feldspar and Fluorspar 1,166 0 0 100

Fertilizers 1,097,907 0 14,653 100

Gypsum 119,954 0 802 100

Salt 65,104 55,000 2,652 52

Sodium 36,684 0 388 100
Sul ur 204,339 100 186 100

Talc 3,026 0 23 100

Coal 48,588 2,220,000 204,039 0
Petroleum (1000 Barrels)

39,763 22,951- 15 63
!;atu ral Gas

(M:illion Cubic Feet) 0 204,402 0 0

*Production partially or all fron, imported raw materials.

Source: The Mineral Industry of New Zealand, U. S. Bureau of Mines, 1982.
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EN7- GY .INSRALS

] :TC7UU .

Ne.' Zealand's petroleum industry is in the infant

stages with no crude oil being produced until 1978. In 1979,

the government proposed a massive exploration program because

of the severe economic stress oil prices were giving the
18

country. The McKee Oil and Gasfield has been New Zealand's

only domestic source of crude oil, having an estimated reserve

of 16 million barrels in 1980, and production of 3000 barrels

of oil per day. The government's drilling program took effect

in 1980, and by 1981, over 16 exploration grants to 26 compan-

ies were issued. 19 The government's commitment to oil explor-

ation was demonstrated when over $300 million was paid from

public funds for exploration from 1981-1984.2 0 It is estimated

that another Q750 million will be paid by 1986.21

The oil exploration activities have netted significant

increases in reserves and production of crude oil in New

Zealand; the ,:c'Cee Oilfield's reserves have been raised to

over 33 million barrels. Production from this field has reached

4800 barrels per day, and a new field, the Pouri Oilfield, is

producing 1800 barrels per day.2 1 In January 1984, over 77

companies were participating in exploration with promising

signs of large discoveries in the Great South Basin, offshore

of South Island, but the seas are rarely calm, and exploration

and development efforts are hampered by the weather.2 2

The Petroleum Corporation of New Zealand, PETROCORP,

has conducted a majority of oil exploration and has reportedly
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outlined seven major structures that could contain as much as
a billion barrels of oil each.23 ,ith all of the potential

oil discoveries and would-be investors, New Zealand can expect

L become nearly self-sufficient on oil supplies, but at pre-

sent, the country is extremely vulnerable to shortages caused

by supply disruptions. Over 63 percent of all oil consumed in

_ew" - ealand must be imported. The country has only one ni

refinery, and at the end of 1982, a national state of emergen-

cy w-ias eminant because of stri kers closing down the refinery.

Gasolin- supplies were nearly exhausted before the refinery was

re-opened.24 Figure 6-1 shows production, imports, and exports

of petroleum in New Zealand. Particularly noteworthy are the

declines in crude oil imports in 1973 because of the oil em-

bargos, and imnports since 1980 ahen domestic crude oil became

available.

NATU.iAL GAS

Natural gas is the newest and most promising mineral

commodity in New Zealand. Reserves have grown so rapidly that

the government does not assist in any exploration costs. Two

gas fields provide the bulk of the country's 6 trillion cubic

feet of natural gas reserves. The Maui Gasfield contains 5.5

t:rillion cubic feet, and the Kapuni Gasfield contains 430 bil-

lion cubic feet.2 5 The natural gas reserves of the IMcKee Gas-

field have been initially estimated to be 95 million cubic

meters, but conclusive figures have not been released.2 1 The

7roven reserves of natural gas can provide 40 percent of New
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caland1's liuid fuel requirements by 1990.25
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Souree: Minerals yearbook, U. S. kre--, of

tines.

In an effort to utilize the newly discovered natural

gas in New Zealand, the government has approved a $1 billion

synthetic fuels project with PMobil Oil Corporation for the con-

18
version of natural gas into gasoline. There is some public

opposition to this plant, but no delays are anticipated. This

plant will be the world's first large-scale synthetic fuels
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-lnt and w-:ill be operated jointly by >obil, owning 25 percent,

and New eland's Synthetic Fuels Corporation, owning the rest.

The plant _ill convert natural gas from the Maui offshore Gas-

field into methane and then into synthetic gasoline using

:.obil's zeolite catalyst gas conversion method. Ban'kers have

surprisingly approved a 1.7 billion loan to finance the plant

which will be constructed by Davy rIcKee of Great Britain.
2 6

In this action, the bankers broke one of their own golden rules;

never take a technical risk with project financing. (1obills

zeolit catalyst method has not been proven on a large scale.)
2 7

The plant is expected to be operational by 1985, with a daily

production capacity of 400,000 gallons of gasoline. If suc-

cessful, it will put an end to New Zealand's $1 billion per

year oil import bill. It has been speculated that the net cost

per gallon of gasoline would be equivalent to normal gasoline

prices based on a $12 price per barrel of crude oil. With

the present downward price of fuel in real terms, the profits

ill not be as high as previously expected, but the plant will

not be cancelled.
2 9

Other efforts to utilize natural gas in New Zealand

includes the large-scale conversion of 2000 vehicles per month

from gasoline to compressed natural gas. This saves up to 50

!eroent on personal gas bills, but a key factor in this savings

is the government's guaranteed natural gas prices. 2 8 Figure

6-2 shows the rapidly increasing production of natural gas in

New Zealand.
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Coal is another important mineral commodity in New

'ealand. The reserves estimates are extensive as shown in Table

6-9, and are based on 50 percent lignite extraction rates and

L00 meters maximum mining depth for underground coal. 2 Total

recoverable coal in all categories is 3.9 billion tons.

Coal output averages only about 2.14 million tons an-

nually, and in 1979, a coal export program was initiated, but

it did not affect output levels. Coal output is by some 70

individual mines on both islands, and about 70 percent of total

output is from open cast mines. 1 7 Figure 6-3 shows coal
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nroduction in Nev Zealand. >uch of the bituminous coal in the

country is high-ouality coking coal.
1 7

Table 6-9. Coal Reserves in New Zealand, 1981

Tye Number of Coalfields Measured* Indicated* Inferred*

Bituminous 7 36.6 30.6 92.7
Sub-Bituminous 20 233,0 205.1 306.8
Lignite 7 52,7 3,550.6 77.2

Total 34 327.3 3,786.6 476.7

*Quantities are in millions of metric tons.

Source: New Zealand Statistical Yearbook 1983, Department of
Statistics, Wellington, 1983.
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mines.

MiFTALLIC MINERALS

ALUJ INUt;"

New Zealand has no domestic supplies of bauxite, but

with the abundance of coal, and now natural gas, the country

has an electric power surplus and has become an aluminum smel-

ting country, nearly all for export. The Tiwai Point Aluminum

OW
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--.elter. near Bluff, at the southern tip of South Tsland, is

o,.erated by New Zealand Aluminum Smelters Ltd., and i.- the

only smelter in the country. The plant has been expanding with

a third- potline being added in 1982, giving the smelter a total

c-c acity of 245,000 metric tons per year.1 ? Figure 6-4 shows

pr.od-uction, imports, and exports of aluminum in New Zealand.

-..aaroxime-tely 80 percent of smelter output is exported, and

the remaining 210 percent is used by domestic fabricators to

18produce a wide range of aluminum products for domestic use.
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scrap, unwrought, and semimanufactures. 18Figure 6-5 shows
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- r -roztuction, imports, and exports in .Nev, Zealand.
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Source: Minerals Yearbook, U. S. Bureau of

Mines.

:RON AND STEEL

New 7ealand's largest resources of iron ore are con-

tained in the blac'- sands of the western beaches of both North

and South Islands. Titanoriagnetite sands make up the bulk of

the sand on North Island, and ilmenite is the chief iron-bear-

ing mineral on South Island.2  In terms of value, New Zealand's

titaniferous magnetite sands are the country's most important

non-fuel mineral commodity. Three major deposits are being

exploited by two companies, ,Jaipipi Iron-Sands Ltd. mines iron

snds solely for export to Japan, and New Zealand Steel Yining

provides some iron sand for export, but most of its output is

for its own direct-reduction steel plant at Glenbrook, the only
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_rcn :re/iron ss-nd consuming steel smelter in the country. I~e'

eland' second steel plant is operated by Pacific Steel Ltd.,

-.nd has been using scrap as its source of iron and steel since

1')" 17

rouction of magnetite beach sands has been declining

s:ncn DC because of the worldwide steel surplus and reduc-

tions in Japnese contracts. "uch of the production is from

dredging operations in the lower river basins near the coast,

c- more rivers are being considered for dredging, but strong

environmental opposition has been delaying exploitation. One

river, the -"ikonui, south of Ross, reportedly contains alluvial

_eaosits of iron sand over 130 feet thick and would require

so7ahisticated equipment to extract the sands. Two firms are

involved in the exploitation of this river; Standard Oil of

Chic and the A.nglo-American Corporation.12 Figure 6-6 shows

iron and steel rroduction, imports, and exports in New Zealand.

_ roduction of the beach sands includes dredging, magnetically

s=paratinE the iron from the gangue minerals, making a slurry

concentrate, and piping it offshore to ore carriers for ship-

ment to Japan. 12 Present Japanese contracts include require-

ments for 27,000,000 metric tons of iron sand concentrate by

1988.13

I i C L

New /ealand is 100 percent import-dependent for its

nickel supplies, and due to the small size of its iron and

steel industry, the quantity roquired is quite small. All
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nickel is imported as matte or metal from Australia. Figure

6-7 shows imports of nickel in New Zealand.
18
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Small amounts of manganese minerals occur in older

sedimentary rocks in New Zealand. Prior to 1960, some produc-

tion was reported in several parts of the country, but the de-

posits are generally small and shallow and capable of producing

only limitted tonnages of ore. 2 Presently, New Zealand imports

all of its manganese supplies. Figure 6-8 shows the imports

of manganese in New Zealand.
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LEAD

A lead-zinc-bearing reef in the northeast part of North

Island has been mined for lead-copper sulfide and zinc sulfide,

but operations ceased in 1973. As a result, New Zealand is

totally dependent upon imports for lead supplies. 18 Figure 6-9

shows lead production, imports, and exports in New Zealand.

Production and exports are from imported raw materials.
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TfUNG ST EN

Scheelite and woiframnite have been mined in small quan-

tities from gold-bearing quartz veins, but such operations be-

came uneconomical in 1975 because of rising energy prices.

Now New Zealand is 100 percent import-dependent for tungsten
4

supplies and imports them all as metals from Europe. Figure

6-10 shows tungsten production and imports in New Zealand.

T!TANIUL

Although much of New Zealand's iron sand deposits con-

tain extractable amounts of titanium minerals, the country's

mineral industry does not extract it from the iron-bearing sand,

but exports the iron-titanium sand to Japan. As a result, New

Zealand must import all of its titanium, and receives oxides

from Australia. Figure 6-11 shows the import pattern of
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titanium in New Zealand.
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TIN

New Lealand is totally dependent upon imports for tin,

importing small amounts every year for over 20 years. Figure

6-12 shows imports and exports of tin in New Zealand. The large

exports in 1964-1966 represent sizeable amounts of tin scrap

that were exported to West Germany, the Netherlands, and Japan.

ZINC

As stated earlier, zinc sulfide production in New

Zealand was suspended in the early 1970's. Now the country

imports all of its zinc as unwrought metal from Australia.

Figure 6-13 shows the zinc production, imports, and exports in
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11"ee.: Zealand.
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FLAT!NU . GROUP !,ITALS

Hew Zealand's import and export patterns of platinum

group metals, -as shown in Figure 6-14, are similar to those of

other countries; very erratic and unpredictable, but in New

Zealand, they are on a very small scale.1 8 1,,ost of the imports

and exports are unwrought platinum metal.

GOLD

Gold production in New Zealand has declined signifi-

cantly since the 1950's. This has been attributed to the ex-

haustion of both the more accessible alluvial .old deposits

and gold ore from zones of enrichment. 17 The grade of New

Zealand's gold deposit- is among the lowest in the world, and

none of the deposits possess any potentially significant char-

acteristics, even by the modest standards of New Zeiland's
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small mineral industry. Figure 6-15 shows gold production,

i.ports, and exports in New Zealand.
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Small amounts of silver occur in New 'ealand alloyed

with gold as argentite in lode veins on North Island. 30 Native

silver and other ores are also found, but silver production in

the country has been unable to satisfy domestic demand, so New

-ealand imports nearly all of its silver requirements. Rising

energy prices in the mid-1970's had an almost devastating im-

pact of the lNew Zealand economy, and is clearly demonstrated

by the import pattern shown in Figure 6-16.
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NON-%ETALLIC MINERALS

ASBESTOS

Although some exploratory drilling has been done since

1977, asbestos supplies in New Zealand must all be imported.1 1
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'he 'ennecott Copper Corp. of the United States and a New

ealand company are presently participating in a joint venture

to explore for asbestos in New Zealand. These companies haie

located chrysotile asbestos deposits, associated with serpen-

tines, at a number of locations on South Island. Further wore

is required to establish the limits of the mineralization and

tests on the fiber indicate that it is of favorable -uality.
1 7

"7igure 6-17 shows asbestos imports in New Zealand.
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BARITE' AND WITHERITE

New Zealand is 100 percent import-depdendent for barite

supplies. Figure 6-18 shows the import patterns of barite and

witherite. S-ach significant increase in imports corresponds
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to the years the New ealand Government promoted oil explora-

tion and drilling. Significantly, a drilling grade of ben-

tonite clay was discovered in the late 1970's, and was used in

nearly all of the natural gas drilling in the country. If this

had not been the case, barite and witherite imports would have

skyroc'eted in 1978-1982.
1 8
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CLAY

Clay production in New Zealand has been declining sig-

nificantly since the 1950's as shown in Figure 6-19. Bentonite

clay dominates the industry with measured reserves of 12 million

tons and indicated reserves accounting for at least 8 million

more tons. Strip mining is used, and typical seams are about

60 meters thick. Overseas industry has shown an interest in

these high quality clay deposits with applications in pelletizing
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:ron -:-n'Es, drilling muds, bonding foundry sands, emulsions,

'nJ r S - ,.,o other types of clay: :aolin and halloy-

t , being mined on Nrth Island for the ceramics and

m-a'-r industries.18
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CElIENT

New Zealand produces enough cement to meed its demands,

with tao major cement manufacturers; Goldon Bay Cement Co. Ltd.,

on South Island, and New Zealand Cement Holdings Ltd., on

North island.18 Dement production and imports are shown in

Figure 6-20. Significantly, the sharp rise in oil prices in

1973 has severely curtailed construction in New Zealand,

causing a decline in cement production.
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IN sl -m_-DRECI US ST0I-ES

elind imports a modest amount of diamonds and

r- cous and s-mri-precious stones, mostly from India. A major-

ity of these imports are gem diamonds for jewelry and the re-

.aninin7 share is industrial diamonds for drill bits and other

arplications. 7igure 6-21 shows imports and exports of dia-

moncls Dnd gemstones in New Zealand.

rimestone occurs in vast quantities in Tertiary age

formations with considerable outcrops on North Island. Older

-aleozoic limestone formations are located on South Island.3 0

limqstone in New Zealand is used in a variety of ways, but over

t,,o-thirds of all domestic production is used in agricultural
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a'i"licr-tions. lomestic production of lime h~s increased nearly
:'r'l-'. s p 1 an sbn ufficient to satisfy demnds.

,re 6-2Z shows the production pattern of limestone in !,ev:
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New zealand has been almost totally import-dependent

for fertilizer supplies since 1968, when the country suddenly

stopped producing it because of a lack of domestic raw mater-

ials. 18 Presently the country is gaining ground on its ferti-

lizer import-dependency. In 1982, construction of an ammonia-

ureq plant, owrned by Petrochem New Zealand Ltd. was completed.

The fecility operates on natural gas and has an annual capacity
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of 145,000 tons. it will produce nitrogenous fertilizer.
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.ea floor phosphate nodules in the Chatham Sea appear

to be a very promising source of phosphate fertilizer. These

nodules range in size from 10 to 150 millimeters in diameter

and occur in waters 400 to 500 meters deep. Their P205 content

ranges from 18 to 27.7 percent, and the economic evaluation of

these nodules is still continuing.1 7 Figure 6-23 shows ferti-

lizer production, imports, and exports in New Lealand.

GY -SU=

New Zealand imports all of its gypsum supplies from

Australia. Figure 6-24 shows the gypsum imports in the country.

SALT

Salt production in New LZealand is all from solar evapo-

ration of sea water. Because of this, production is highly
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susceatable to bad %,eather interruptions, the most severe of

.'hich occurred in 1980, ,when production fell to almost zero

because o 0 typhoon. ?roduction does not 'eep pace with rising

consumption, so nearly one-half of New Zealand's salt demands

are satisfied with imports. Figure 6-25 shows salt production

an-o imports in New Zealand.
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SUIFUP,

New Zealand is virtually 100 percent import-dependent

for sulfur supplies. In 1973, a deposit of_ sulfur was disco-

vered on North Island with measured reserves equal to over 6

million tons, and several attempts have been made to extract

this sulfur. The Frasch method of extraction was attempted
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using hot water from nearby geothermal sources, but was unsuc-

cessful because of the porosity of the overlying formations.

71itchpr -ining Co. Ltd. began development work and escavation

to -xploit the deposit using open pit mining methods, but the

sulfur Is mixed with pumice, and research on a separation

process has not been completed yet. No work on the deposit has

br-n donp since 1981.17 Figure 6-26 shows the production and

imports of sulfur in New ealand.
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TALC

New Zealand has small talc deposits occurring as dikes

and pods in serpentine rocks, but due to their physical
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configuration, they 3re either marginally economical or not

economical at all. 3 0 All of the country's talc requirements

are satisfied with imports frnm Australia and China. Figure

6-27 shows imports of talc in New Zealand.
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SAND, STONE, AND GRAVEL

Figure 6-28 shows the production of sand, stone, and

gravel in New Zealand. Particularly noteworthy is the fact

that in 1967, these commodities ranked first in importance

among New Zealand's minerals. Another significant observation

concerning these commodities is that, unlike those in other

countries, the consumption of building materials in New Zealand

has declined over the past two decades. All other countries

show continuous increases.
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GOVERNMENT POLICY STRATEGIES

New Zealand faces problems regarding long-range policies

because of the country's two major political parties, the Labor

Party and the conservative National Party, having conflicting

stands on the country's development. In the early 1970's, the

Labor Party's total lacl- of support of the minerals industry

caused exploration to stop completely. Then after re-election

in 1975, and subsequent re-elections, the National Party resumed

playing an active role in New Zealand's exploration and develop-

ment. This policy was prompted by the country's heavy depen-

dence on imports and the reasons for mineral and mining compan-

ies' renewed interest include the fact that rules are now clear

and appear to be stable, and the government is advertising
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v,"orlAe that it has bloc;:s availabl- for exploration instead

of waiting for applicants to appear. The New Zealand Govern-

ment h2s been rated highly for its cooperation with foreign

invpstors and industry. 3 1 In the mid-1984 elections, the Labor

7arty resumed control of the New Zealand Government. Policies

and programs initiated by the outgoing National Party may

continue, or may be terminated. Only time will tell.

The government of New Zealand charges 10 percent of

groEs revenues as royalties, and pays up to 40 percent of the

costs of approved exploration projects. In turn, 51 percent of

new discoveries belong to the government. 3 1 There are no fixed

rules on maximum levels of investment in New Zealand. Each

case is considered by the government on its own merit. Govern-

ment :pproval is required when there is 25 percent or more for-

eign equity involved. Projects or ventures involving $500,000

or less are automatically approved upon registration.
32

Several investment incentives are offered in New Zealand.

These incentives include: (1) a first year depreciation allow-

ance of 25 percent on new plant and machinery, in addition to

the normal depreciation allowed; (2) an export-manufacturing

investment allowance - a deduction from assessable income of a

percentage of the cost of the plant and machinery; (3) an ex-

port-performance incentive intended to reward successful export

performance on a domestic added value basis allowing a percent-

age of the total value of exports to be offset against tax;

(4) market development assistance - a tax deduction of 67.5

percent or a grant of approximately 80 percent of the export
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=ar-et research and development costs for goods and services;

(5) a regional investment allowance depending upon location,

an investment allowance of up to 20 percent; and (6) a wide

range of incentives to promote the commercial appraisal and

development of resources in dem :gnated "priority regions."
3 3

FJL TIONS W'ITH THE UNITED STATES

Continuing and close association with the United States

is an essential part of New Zealand's foreign policy. The

United States remains New Zealand's principal security guaran-

tor, is a major trading partner, and has an important influence

on the New Zealand way of life. The two countries share a com-

mon "nglish-speaking heritage and a friendship of long standing,
2

both in peace and war.

The United States first had consular representation

in New zealand in 1839, concerning the work relating to Ameri-

can shipping and whaling. In 1942, formal diplomatic relations

w're established. The cornerstone of the NZ-US relations is

one of defense treaties, allowing U. S. ships and submarines
1

to enter New Zealand's ports. A potential setback in relations

could result from the new government's policies in New Zealand

concerning nuclear power. One of the Labor Party's positions

is to prohibit nuclear-powered ships and submarines from enter-

ing New Zealand's ports. This will have a significant impact

on the U. S. Navy, which routinely uses New Zealand ports for

resupply and repairs. This policy has not been placed into

effect yet, and negotiations are currently under way to prevent
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such an o-currence.
hen New Zealand began experiencing a sharp economic

do-.-.nturn in 1982, the agricultural sector was hit very hard

with escalating costs, drought, and low prices. The United

States became the number two supplier of New Zealand's imports,

second to Australia. Numerous governmental projects in New

T-ealand offered export incentives to U. S. producers.34 The

United States maintains about 14 percent of New Zealand's trade,

and the value of this trade is likely to increase as the New

Zealand Government's policies are implemented. The Government

wants to change export commodities to more processed forms like

sa'vm lumber instead of logs, steel and sponge iron instead of

iron sand, and carpets instead of wool. They need the United

States' help to accomplish this.
3 5

RELATIONS WITH AUSTRALIA

New Zealand's most comprehensive bilateral relationship

is with Australia. Geographical proximity and shared foreign

policy and mutual defense interests have reinforced the impor-

tant historical, cultural, and Commonwealth ties between the

two countries.2 Despite close relations, economic ties between

New Zealand and Australia have been strained because of New

Zealand's import license requirements, but these problems are

currently being resolved as stated earlier.
14

TAXES IN NEW ZEALAND

New Zealand's tax system is very much like that of the

United States, with exemptions, credits, incentives, and income
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tr- returns. The current tax rates include a 45 percent tax

on net income on resident companies, a tax of 50 percent on

comp-nies not incorporated in New Zealand, an income tax of 15

percent on gross dividends, interest, and royalties, and per-

sonal income tax on a graduated scale using five tiers. Dou-

ble taxation agreements exist with many countries.
3 2

POLICY ANALYSIS CONSIDERATIONS

"e% .ealand can be viewed as an important Pacific ally

because of defense considerations. Close ties with this island

country affords the United States with flexibility in naval

operations and a stable economic trade partner. From a minerals

standpoint, New Zealand does not present itself as a source of

supply to the United States. Its deposits are small and the

mineral wealth of New Zealand, mainly iron, coal, timber, and

natural gas, are also abundant in the United States.
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CHAPTE SELN :

CONCLUSION

.n analysis of the mineral industries of the Philip-

aines, Taiwan, South Korea, Thailand, and New Zealand reveals

remarable similarities and even more dramatic differences.

-ach country was affected economically by the 1973 Arab oil

embargo. They were all extremely dependent upon imported oil

to satisfy energy needs. After the embargo, each government

began e:<tensive exploration and seismic surveying for oil and

gas deposits. To a varying degree, all of them were success-

ful except the Republic of Korea, but all five countries have

further developed their coal reserves to reduce their depen-

cen-e upon imported oil. As a result of extensive exploration

and development of domestic liquid energy supplies, consumption

conversions, and widespread conservation measures, the 1979

oil shock had a much smaller effect on the economies of all

five countries analyzed.

Each country is plagued with high external national

debts relative to their gross national product. The Republic

of the Philippines is in the worst position, followed by New

Zealand. The Republic of Korea is in the best position, fol-

lowed by Thailand. Taiwan's debt is manageable, but the tiny

island country has been expelled from world lending and finan-

cing organizations because of the recognition of the People's

Republic of China as the legitimate government of China. The

debt picture of these countries and their ability to service
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thr ir debt is a fundamental concern of all potential investors

in aineral or any other venture in their industrial sectors.

-hose countries such as New Lealand and the Philippines are

not as att:'active as South Korea.

Each government has swayed toward and away from accep-

t ing foreign firms into their country to develop their mineral

resources. At present, all of them maintain attractive incen-

tive policies to entice foreign investors. 1To an extent, they

have no choice because their debt picture has mandated such a

policy. Politically unstable situations in the Philippines

an( Thailand tend to discourage investments and joint ventures,

but ,.ith the Labor Farty gaining control in New Zealand in

198!1, the attractiveness of New Zealand's exploration program

could be diminished dramatically.

It is the policy of all of the surveyed countries to

process minerals as much as possible prior to export, but the

national debt, lack of interested foreign investors, world

mineral situation, desire to maintain current mineral trading

partners, and environmentalist groups have prevented them

from making much progress in increasing domestic processing

capacity.

Each country has diversified products, import sources,

and export markets. New Zealand has the furthest to go in

this respect, still being overly dependent on farm products

exports. A remarkable characteristic that sets the Republic

of Korea and the Republic of China apart from the other coun-

tries is their distinct pattern of following the industrializ-
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Ption trends that Japan has pursued. Each country's industri-

alization has concentrated on heavy industries such as the

steel industry and petrochemical industries, and with the onset

o: -orld oil shortages in the 1970's, emphasis shifted toward

high technology industries. Japan is 10 to 15 years ahead of

South 'orea and Taiwan, and did not have to contend with the

present world energy problems and present trade policies. Ad-

ditionally, neighboring countries have been developing right

along with South Korea and Taiwan, and export markets for

traditional manufactures are much more competitive than they

wvere w.hen Japan wras developing.

Each country surveyed possesses mineral wealth and

strategic value. It has been established that with their close

proximity to Communist countries, these small Far East allies

are vieved as critical to the United States' foreign policy.

To prevent Communist influence or even outright takeover, they

must be strong militarily and economically. Thus it is in the

best interest interest of the United States to maintain strong

military ties, continue to be a major trade partner, and to

keep close, favorable diplomatic relations with all of these

countries.
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